Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



1 



ur 
^3t 



Ts^ 



• WAR DEPARTMENT 
OpnCE OF THE ADJUTANT GENERAL 



PROVISIONAL 

Drill and Service Regulations 

for Field Artillery 

(6-inch Howitzer) 

1917 



VOLUME I 
P.1I DC 



War Department 

Document No. 560. 

Office of The Adjutant Onicral. 



WAR DEPARTMENT, 

Washington, April 19, 1917. 

The following system of Provisional Drill and Service Regu- 
lations for Field Artillery (6-inch howitzer), 1917, is approved 
and herewith published for the information and guidance of 
the Army of the United States. 

Battery, battalion, and regimental commanders whose com- 
mands include 6-inch howitzer materiel will submit to The 
Adjutant General of the Army any suggestions relative to the 
Provisional Drill and Service Regulations which they think 
will add to their value. 
By order of the Secretary of War : 

H. L. SCOTT, 
Major General, Chief of Staff. 
Official : 

H. P. McCAIN, 

The Adjutant General. 

3 



C7I5B 



TABLE OF CONTENTS. 



Par. 

PART I». FIHINa INSTRUCTION 833-1463 

Chapteb I. — Object and sequence of the in- 

STEUCTiON 833-837 

Chapteb II. — ^The cannoneees 838-928 

Section I.— Method of instruction 838-843 

Section II. — Instruction in materiel 844 

Section III.— Duties in detail of the gunner_ 845-872 

The deflection 846-851 

The deflection difference 852 

The site- 853-855 

The range 856-858 

The cross level ^ 859 

The direction 860-862 

The elevation 863-865 

The ready 866 

To avoid injury 867 

The command to fire 868 

To measure a deflection 869-870 

To measure a site 871-872 

Section IV.— Duties in detail of No. 1 873-884 

The brake 874-876 

To disengage the pawls 877 

The breech 878-879 

To engage the pawls 880 

To fire the piece 881 

5 



TABLE OF CONTENTS. 

FIRING INSTRUCTION— Continued. 
ER II — Continued. 

ction v.— Duties in detaU of No. 2 885-887 

To remove the empty cartridge case 887 

•ction VI.— Duties in detail of No. 3 888-^808 

The loading barrow— r 889 

The fuse setter . 890-897 

To set the fuse 898 

ciioii VII.— Duties in detail of No. 4 899-913 

Tlio shot tongs 900 

The projectile 901 

Indicaiion of the projectile 902 

1{(*I (lacing the shot tongs 903 

Waterproof hood, safety wire 904 

Tli«» powder charge 905-908 

To i)i(»i)are the powder charge 909-911 

'['(» insert the powder charge 912-918 

•ct i(»ii VI II. —Duties in detail of Nos.5 and 6 914-919 

Tlie loading barrow 915 

To n»(.civc the projectile 916 

To assist in preparing the projectile 917 

Transporting the projectile to the breech 918 

Pn'pnraiion to receive another projectile 919 

( t ion IX.— Duties in detail of Nos. 7 and 8- 920-921 

ction X.— To shift the trail 922 

(lion XI. — Combined training at the piece 

•iiu\ at the caisson 923-^24 

lit Til. — Exercises preliminaby to in- 

< TION OF THE FIRING BATTERY 929-943 

Hon I. — General provisions 929-^36 

■tion II. — ^To move by hand the carriages 

1 numbered ^— 937 



TABLE 07 CONTENTS. 7 

ET IZ. FIEING INSTBTrCTION*~Contlnued. 
Chapter III — Continued. ?w^« 

Se(^tlon III. — Preparation for action and 

march order 938-943 

To prepare for action; to remove the 

loading ba^ows f 938-940 

Posts of the cannoneers, carriages un- 

limbered and prepared for action 941 

To resume the order for marching ; to re- 
place the loading barrows 942-943 

Chapter IV. — The firing battery and the 

DUTIES or ITS GUN SQUADS 944-1032 

Section I. — Composition, formation and in- 
struction of the firing battery 944-946 

Section II. — ^Duties in general of the officers 
of the firing battery and of the noncommis- 
sioned officers of the gun sections 947-951 

Section III. — Measures for facilitating the 

rapid opening of fire , 952-954 

Section IV. — Deflection and deflection differ- 
ence 955-971 

Section V.— Range and site 972-976 

Section VI.— Projectiles, fuses, kinds of fire. 977-984 

Section VII.— Methods of laying 985-988 

Section VIII. — Fire for adjustment ; fire for 

effect ; accuracy 989-994 

Section IX.— Methods of fire 995-1006 

Fire by piece 996 

Fire by salvo 997-1002 

Volley fire 1003-1005 

Continuous fire 1006 

Section X. — Classes of targets, appropriate 
methods of fixe and brackets 1009-1015 



T AB£S aV ' OOVTSHTfL 

ART IX. FIRINO INST&VOTIOH— Ck>ntinued. 

Chapter IV — Continued. P*r. 
Section XI. — ^Firing data and their communi- 
cation to tlie gun squads 1016-lOSgtf 

Section XII. — Combined duties of the mem- 

bei's of tlie gun squads ^ 1025-1082 

Chapteb V. — Replacement of ammunition and 

OF CASUALTIES - 1083-1048 

Chapter VI. — Service fieinos -. 1044-1438 

Section I.— Definitions J ^ 1044 

Section II.— The trajectory— 1045-1054 

Manipulation of the trajectory in the 

plane of fire 1054 

Section III. — General provisions - 1055-1068 

Section IV.— Positions 1064r-1070 

Section V.— Duties of officers 1071-1088 

Section VI.— Observing stations 1089-1094 - 

Section VII.— Communications 1095-1185 

Methods 1095-1098 

Battery communication 1099-1104 

Battalion communication 1105-1118 

Regimental communication 1114 

Brigade communication 1115 

l^aying the wire— 1116-1120 

Guarding the line 1121-1128 

To use the telephone .1124-1125 

t^se of the buzzer 1126 

Tests 1127-1128 

Signaling 1129-1180 

"V^oice relay 1181 

Couriers : 1182 

Whistle 1188 

■^ t rcraf t . 118^1185 



TABLE OF CONTENTS. 9 

IX. FIRING INSTRUCTION— Continued. 

lAPTER yi — Continued. Par. 

Section VIII.— Preparation of fire 1136-1226 

Designation of objectives 1144-1154 

Parallax 1155-1158 

Aiming points 1159-1167 

Firing over a mask 1168-1176 

Measurement of angles 1177-1182 

Deflection i 1183-1186 

Deflection difference 1187-1195 

The deflection of the directing piece 1196-1207 

Site 1208-1214 

Percussion fire 1215 

Time fire 1216 

Corrector j. 1217 

Method of fire 1218-1221 

Range 1222-1224 

Atmospheric Influences 1225 

Summary 1226 

Section IX.— Observation of fire 1227-1276 

Bursts in air 1244-1248 

Bursts on impact 1249-1252 

Direction 1253 

Height of burst 1254-1258 

Range 1259-1276 

Section X.— Observation of terrain 1277-1280 

Section XI.— Observation from aircraft 1281-1282 

Section XII.— Conduct of fire 1283-1393 

Fire for adjustment 1288-1296 

Deflection 1297-1302 

Deflection difieerence ., 1303-1306 

Height of burst 1307-1320 



10 TABUS 67 OOHTBim. 

PAET IX. FIRING nrSTBTTCTI0H--O>iitini]ed. 
Chapter VI — Continued. ' 

Section XII— Continued, 

Fire for adjustment-- Continue Par- 
Range ^ - 1321-1845 

Method of fire . 1846-1852 

Adjustment from aircraft 1308 

Fire for effect 1854-1356 

Range — ^ 1357-1865 

Height of burst 1866-1871 

Distribution — ^ 1372-1882 

Method of fire -^ 1383-1888 

Section XIII.— Units of observatloo ISMr-lSfiT 

Section XIV.— Targets 1— , 18S8-1417 

Obstacles, IntrenchmentsJ 1880 

Localities 14l» 

Woods .' , JL40I. 

Reconnaissance and staff parties . . 1402 

Personnel of command, observ^nsi, slg- . 

nalmen,* telephonists 1408 

Cavalry 1404 

Artillery 1405-1407 

Infantry 1408-14 

Machine guns ^ 14: 

Aerial targets 1411-14:us 

Targets with respect to terrain — . 1418-i( 

Section XV.— Firing In the battalion ^— 1418-1* 

Section XVI.— Night firing™ - 1426-J P 

^-M>TEB VII.— Target psactics ; 1484-1« 

Pistol practice 3 

Subcaliber practlce^ ; ; 1486-:! 

Service practice '. 1488-1 



Part IX. 
FIRING INSTRUCTION. 

Chapter I. 
OBJECT AND SP:QUENCE OF THE INSTRUCTION. 

833. The objects of this iDstruction are: 

1. To train the personnel in the mechanism of tlie methods of 
fire so that, at the word of command, fire of the desired nature 
may be delivered witli certainty and celerity. (Fire discipline.) 

2. To train officers and theh* assistants so that they may 
utilize the weapons at their disposal to the best advantage. 
(Conduct of fire.) 

834. A progressive order of instruction will be followed in 
each case. 

Training in the elementary duties of the two kinds should be 
undertaken separately at first. Drill in the mechanism of fire 
is the essential feature of instruction of the first kind ; practice 
in determining firing data and in adjusting fire under various 
assumed conditions is the essential feature of instruction of the 
second kind. 

836. All officers and men should receive training in fire dis- 
cipline. It begins with the instruction of the cannoneer, passes 
to that of the gun squad, then to that of the firing battery, and 
then to that of the higher units. 

The cannoneer must be taught to perform quickly and cor- 
rectly the individual duties required of him in the service of the 
piece. He must acquire such a thorough knowledge of these 
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duties and such a well-grounded habit of performing them 
properly that the service of the piece will not be affected by the 
excitement of action. 

The gun squad must be trained as a unit, so that its indi- 
vidual members work together smoothly, quietly, and effectively 
in serving the piece. 

The instruction of the firing battery and of the higher units 
sliould secure the harmonious working of the organization in 
delivering fire. 

836. Training in conduct of fire begins with the instruction of 
individual officers and their assistants and then passes to that 
of appropriate combinations. 

The individual must be taught the care and the accurate and 
rapid use of the instruments supplied for observation and com- 
munication and must learn to put into practice the principles 
underlying observation of fire and its adjustment to secure effect. 

The combined personnel must be trained so that individuals 
work together smoothly and effectually in obtaining accurate 
and useful information and in its correct application and trans- 
mission. 

837. Not until instruction in fire discipline and in conduct of 
fire have each sufficiently progressed should they be combined. 
The training should be carried on, first in the park or on the 
drill ground, and then on terrain of every available description ; 
targets representing as nearly as possible those to be met In 
service should be attacked, first by simulated fire, then with 
subcaliber and service ammunition. The commander is thus 
enabled, without confusion or delay, to turn the fire of his unit 
from point to point and to concentrate or distribute this fire In 
such manner as may be most desirable. 



Ohaptee n, 
THE CANNONEERS. 

Section I. — Method of Instruction. 

838. In view of the great importance of instruction of this 
character, it is begun as soon as the recruits join the battery 
and is continued in addition to other instruction until the can- 
noneers are thoroughly skilled in their individual duties. It 
will often be found advantageous to give the older cannoneers 
instruction of this kind from time to time. 

889. Care must be taken to impress upon the recruits the 
importance of the instruction of cannoneers and to maintain 
their interest. The time spent in thoroughly training the indi- 
vidual cannoneer in the operation of the mat6rlel will result in 
increased rapidity and accuracy of the gun squad as a whole. 

840. The instruction of cannoneers and of gun squads will 
be under the immediate supervision of one or more battery 
officers selected for this work. 

841. The permanent gunners and men skilled in the duties 
of Nos. 3 and 4 can be used to advantage In the Instruction of 
the recruits. By assigning particular details of instruction to 
the older men and by causing the recruits to pass from one to 
the other of the instructors, the Instruction Is expedited and uni- 
formity is secured. The officer in charge must be careful that 
the instructors are accurate in their explanations and that they 
Insist upon exact performance of the various duties. 

842. During Instructions In the Individual duties In the sei'v- 
Ice of the piece special stress must be laid on the necessity for 
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accuracy. The recruits should be made to understand t 
speed is purely a matter of practice, but that accuracy can c 
be obtained by forming the habit of exactness from the be; 
ning. Rapidity is increased by insisting that each individ 
I)erform his duties in regular sequence. 

848. To provide variety and so to maintain interest, mstruci 
in the duties of the gun squad (929-943) may be begun aft€ 
few days of instruction in the duties of the cannoneers ; but 
last-mentioned instruction must not be curtailed. The keer 
of records as to the time required by each cannoneer to perf( 
the various duties and of the errors made not only stimuh 
interest but furnishes an intelligent basis upon which to se 
men for permanent assignment. 

Section II. — Instbuction in Mat^biel. 

844. The instruction begins with the first drills of the c 
noneers, and is carried on during the intervals of more ad van 
work. It is usually conducted in the park and should be pi 
tical in its nature, involving a careful and painstaking desc 
tion, supplemented by actual demonstration of the method 
operation of the particular element of the materiel being 
scribed. It is continued until there is acquired an intim 
knowledge of the materiel in use in the battery, embracing s 
subjects as the following : 

1. Nomenclature of the principal parts of the piece, caiss 
and limbers and their respective equipment. 

2. Purpose and operation of the different parts of the howit 
and carriages ; for example, the application of the brakes. 

3. Description and use of the sights, their attachment j 
their manipulation. 

4. Kinds of projectiles and the special uses of each. 
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5. Names and objects of the parts of fuses and fuse-setters 
and their mode of operation. 

6. Disassembling and assembling those parts of the materiel 
which frequently require cleaning and repair. 

7. Transferring the sight and sight shank between their 
traveling and ^ring positions. 

8. Preparation of the powder charge. 

9. Names of tools and accessories ; where they are carried ; 
how they are used. 

Section III. — Duties in Detail of the Gun nek. 

846. The duties of the gunner in the service of the piece are : 

1. To set the deflection. 

2. To apply the deflection difference, if any. 

3. To set off the site. 

4. To set the range "on the sight shank. 

5. To level the cross level bubble. 

6. To give the direction to the piece. 

7. To give the elevation to the piece. 

8. To call ready when the piece is accurately laid. 

9. To move his head out of. the way of the sight before the 
piece is fired. 

10. To give the command to fire the piece. 

11. To measure a deflection. 

12. To measure a site. 

The Deflection. 

846. The deflection is the horizontal angle between the line 
of sight and the axis of the bore. It is measured or set off by 
the sight. There are two kinds of sights, the panoramic sight 
and the peep sight. The panoramic sight Is habitually used 
except In emergencies. 
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847. The panoramic sight is so constructed that any to 
zontal angle can be laid off by it and by changing its settii 
the gunner can look in any horizontal direction. The panoram 
sight has two scales: That on the body of the instrument co 
sists of 64 equal divisions numbered alternately on the ev< 
divisions from to 62 ; thus, 0, 2, 4, 6, etc., 62, but which a) 
read 0, 200, 400, 600, etc., 6,200. This is called the Umb of tl:^^ 
instrument. The smaller scale on the left side of the body t:^ 
the instrument consists of 100 equal divisions and is called the 
micrometer. A complete turn of the micrometer changes the 
reading of the limb by one division. The complete circumfer- 
f-nce is, by this arrangement, divided into 6,400 equal parts, and 
the least reading is one of these parts, called a mil. A deflec- 
tion of 1 mil corresponds to a deviation at the objective of one 
one-thousandth of the range. Hence a difference of 1 mil in 
deflection is equivalent to 1 yard in direction at 1,000 yards 
from the howitzer, to 1* yards at 1,500 yards, and so on. 

When the panoramic sight is set at zero the vertical plane 
through the line of sight is parallel to tlie axis of the bore. 

848. To set off a deflection on the panoramic sight: The gun- 
ner turns the rotating head of the instrument until the number 
of hundreds of the setting is shown by the index of the limb, and 
the number of tens and units, if any, by the index of the microm- 
eter. 

If, in setting the deflection, the rotating head of the instrument 
has to be moved through a small angle only, the slow-motion 
.screw is used. But if the reading given requires a large, angular 
movement, the slow-motion mechanism is ungeared and the 
rotating head is turned around to the approximate position 
by hand. The slow-motion mechanism is then thrown in gear 
and used to set off the exact setting. 
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849. The gunner is practice<l in setting deflections on the 
panoramic sight by command. Thus, for example: Deflection,* 
1,640. 

The gunner brings tlie index of the limb between the divisions 
marked 16 and 17 of the limb, then, keeping the index between 
these divisions, turns the micrometer until its index reads 40. 
The instructor verifies the setting. 

860. The gi'aduations on the deflection scale of the peep 
sight correspond to those on the panoramic sight, the unit of the 
scale being 1 mil. Wlien set at (6,400) the vertical plane 
through the line of sight is parallel to the axis of the bore. To- 
ward the left the readings increase, the maximum reading being 
45 mils; toward the right the readings decrease, the minimum 
reading being 6,355 mils. 

To set off a deflection on the peep sight : The gunner turns tlie 
pe^sight screwhead with his left hand until the Index Is 
opposite the desired graduation. 

He is practiced In setting ofC deflections as before (849). 

GSie use of the peep sight is of rare occurence. 

851. To throw the projectile to the left, increase the deflection. 
To throw the projectile to the right, diminish the deflection. 
During the firing the captain changes the direction of fire by 
commanding: Bight (Left) (so much). The command Eight 
(Left) indicates the direction In wliich the captain wishes to 
throw the projectile. 

The gunner Is practiced In setting off a new deflection. Thus, 
the reading being 1,020, Left 20; the gunner at once sets 1,640. 

The Deflection Difference. 

852« The training of the gunner In applying the deflection 
difference (982 et seq.) is begun wiien lie is expert in setting off 
the deflection. 

01521*— 17 2 
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The Bite. 

858. The site is the vertical angle between a horizontal ^ 
through the howitzer and the line from the howitzer t:^ 
objective. The site is measured in mils, and a differeace o/'^) 
rail of site corresponds to a difference in level between t2 
howitzer and the objective of one one-thousandth of the ran 
The site is set off on the elevation level. The elevation level 
attached to the left side of the sight shank and is so constructe 
that vertical angles within certain limits can be laid off on ii 
The elevation level has two scales. The scale on the body q 
the instrument, Ijnown as the level scale, is graduated in divj 
sions of 100 mils each, marlied 1, 2, 3, 4, and 5, which are rea' 
100, 200, 300, etc., mils. The second scale is a beveled < 
mounted on the level screw, called the level micrometer i 
and is divided into 100 equal parts. A complete turn of tli 
micrometer scale changes the reading of the level scale by on 
division. The least reading of the micrometer is therefor on 
mil. The graduation 3 (300) on the level scale corresponds t 
targets at the same level as the piece; below 300 correspond 
to targets below the level of the piece ; above 300 to targets aboY 
the level of the piece. 

854. To set off a site: The gunner turns the elevation leve 
screw so that the number of hundreds of the setting is sho.w: 
by the index of the level scale and the number of tens and units 
if any, by the micrometer scale. 

855.. The gunner is practiced in this duty as follows : Th 
sight shank being in or out of its socket, the instructor com 
mand;^, for example: Site 315. 

The gunner turns the level screw until the index of the leve 
scale is between the graduation marked 3 and that marked • 
unci the index of th« mic»*'^wof '^nt^c i.k -xhe instructor veri 
lies the setting. 



6-IKCH HOWITZER. 19 

The Kange. 

866. Thfe range is the distance in yards from the piece to the 
target. 

867. The sight shank has three range scales graduated in 
yards to correspond to the ranges of the three zones. These 
scales are: 

First zone, to 2,100 yards. 
Second zone, to 3,650 yards. 
Third zone, to 6,700 yards. 

The least reading of the scales is 50 yards, but they may be 
readily set by eye to 25 yards. 

If no zone is announced, the gunner sets his range in zone 3. 

A zone having been announced, the scale for that zone is used 
in all subsequent settings until a new zone is announced. 

To set off a range on the sight shank: The gunner turns the 
zone shutter until the window of the shutter bearing the num- 
ber of the zone ordered fully uncovers the index of a range 
scale, the range scale thus uncovered is the range scale of the 
zone marked on this window of the shutter. He then moves the 
sight shank up or down in its socket until the desired range 
graduation is opposite the range index exposed by the shutter 
window. 

He is careful to lower his head so as to look squarely at the 
range scale and its index. 

The sight shank is moved up or down by means of a scroll 
gear. If a considerable movement of the shank is necessary, 
this mechanism is ungeared by releasing the scroll-gear lock 
and drawing outward the scroll-gear handle with the left hand ; 
the shank is then raised or lowered with the right hand until the 
desired graduation is near the index. The mechanism is then 
tlirown in gear, locked, and the scroll gear utilized to set the 
scale at the exact setting desired. 
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868. The gunner is practiced in setting the sight for range, 
thus : The sight shanli being in its socket and the gunner sea 
on his trail seat, the instructor commands, for exftlhpTe: 4( , 
or 1, Zone two (one) ; 2, 3000 (1500). The gunner sets tl^e t At 
as just described and the instructor verifies the setting. 

Thie Cross^Level. 

859. To center the bubble of the cross level: The gunner, with 
his left hand, turns the level screw on tlie sight bracket until 
the bubble is centered. 

The centering of this bubble is necessary to avoid errors in 
the direction of the piece due to any difference in level of the 
howitzer wheels. 

It is important that it become habitual with the gunner to 
turn the cross-level screw clockwise to throw the bubble to the 
right, and vice versa. 

The Direction. 

860. To give the direction to the piece: The gunner traverses 
the piece on the carriage until the vertical cross hair of his 
panoramic sight is on the target or the aiming point. He habit- 
ually operates the traversing gear with his left hand. When 
he linds that he can not traverse the piece sufficiently to bring 
the vertical cross hair on the aiming point or target, he com- 
mands: Muzzle right (left) (922). Immediately upon giving 
this command the gunner brings his piece back to the center of 
the traverse. 

861. The gunner is practiced in the manipulation of the 
traversing gear and in bringing the vertical cross hair accu- 
rately on the target or aiming point. It is important that it 
become habitual with the gup*''*'* to turn the traversing hand- 
wheel in a clockwip'* -isror»f«— r vii-'-- hf v^ngzie of the piece 
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to the left, and vice versa. The gunner must also form the 
habit of bringing the piece to the center of traverse whenever 
it is necessary to shift the trail. 

862. When the gunner gives the direction to the howitzer 
by sighting directly at the target, the methpd is called direct 
laying; when he gives the direction to the howitzer by sighting 
on an aiming point, the method is called indirect laying. 

The signal that direct laying is to be used, is the command : 
Target (so and so). 

The signal that indirect laying is to be used, is the command : 
Aiming point (so and so). 

The Elevation. 

863. To give the elevation to the piece : The howitzer Is given 
its proper elevation as follows : 

In direct laying the gunner gives the piece its elevation by 
setting off the range accurately on the range scale of the sight 
shank (857) and operating the elevating mechanism until the 
horizontal cross hair of the panoramic sight is accurately on 
the bottom of the target. 

In indirect laying the gunner sets off the site accurately on 
the elevation level (854) ; sets off the range accurately on the 
range shank (857) and operates the elevating mechanism until 
the bubble of the elevation level is centered. 

The gunner is practiced in the manipulation of the elevating 
mechanism. It is important that he form the habit of turning 
the handle in a clockwise direction to increase the elevation 
and therefore the range and vice versa. 

864. The gunner is practiced in the duty of laying for both 
direction and range as follows : 

The gunner, being seated on his trail seat, at the piece unlim- 
bered, the sights in their sockets, the bubble of the cross lev^ 
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centered, the piece at the center of its traverse, the instructor 
( oramauds, for example : 

Direct laying: ... 

1. Target, that gun. 
.2, Deflection, 10. 
3. 4,200 or zone 2 (1), 4. 3,000 (1,500). 

1. At the indication of the target the gunner causes the piece 
to be pointed in tlie general direction. 

2. Sets off tha deflection ordered. 

3. Sets off the zone and range ordered. 

4. Centers the cross level bubble, if necessary. 

jj. Looks through the sight and operates the elevating and 
traversing mechanism, so as to bring the line of sight upon the 
bottom of the target. 

0. Calls ready when the piece is laid. 

The insti'uctor verifies the sight settings, the centering of the 
bubble of the cross level, and sees that the piece is laid accu- 
rately upon the target. 

Indirect laying: 

1 . Aiming point, the chimney on that house. 

2. Deflection, 2,455. 

3. Site, 310. 

4. 4,100 or zone 2 (1), 5. 3,100 (1,500). 

1. At the command for the deflection the gunner sets it oflC 
on the panoramic sight. 

2. Causes the trail to be shifted, if necessary, until a side 
face of the sight is directed upon the aiming point. 

3. Sets off the site ordered, 

4. Sets off the zone and range ordered. 

.■). Centers the cross level bubble, if necessary. 
6. Looks through the sight and operates the traversing mecha- 
rijfsni until* the vertical cross hair is on the aiming point. 
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T. Operates the elevating mechanism until the elevation level 
bubble is centered. 

8. Calls ready when the piece is accurately laid. 

The instructor verifies each scale setting, the centering of 
the cross level bubble and the elevation level bubble, and sees 
whether the vertical hair of the sight is accurately on the 
aiming point. 

866. Whatever the method of laying, the gunner must always 
see that the piece is at the center of its traverse whenever it is 
necessary to shift the trail. This centering of the piece in its 
traverse and the accurate establishment of the general direc- 
tton avoids frequent shifting ^f the trail and consequent loss 
of time which would otherwise result. 

The Beady. 

8«6,'Th6 call li^ady by the gunner indicates to the chief of 
section that the piece is accurately laid and is ready to fire. 

To Avoid Injury. 

867. Unless the gunner is careful to move his head out of the 

way of the sight before the gun is fired, the shock of discharge 

may bring the sight against his eye with sufficient force to 
injure it. 

The Command to Tire. 

868. The gunner invariably gives or repeats tlie command 
fire in actual or simulated firing, so as to insure his piece being 
fired at the proper time. 

To Measure a Deflection. 

869i The gun being established in direction, by direct laying 
or otherwise, the deflection may be measured by turning the 
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rotating head of the panoramic sight until the vertical cross 
Imir is on the aiming point. The reading of the instrument is 
then tlie deflecton sought. 

870. The gunner is practiced in measuring the deflection as 
follows: Tlie gun being laid in direcftion on the objective, with 
zero deflection and the gunner on his trail seat, tlie instructot 
commands, for example : 

1. Aiming point, that clock tower. 

2. MEASUEE THE DEFLECTION. 

1. The gunner turns the rotating head of the panorannic 
sight until the vertical cross hair is on the designated aiming 

point. * 

2. He then reads and announces the deflection, thus: Peflec- 
tion, 490. 

The instructor verifies the reading and sees whether the sight 
is accurately directed upon the aiming point. 

To Measure a Site. 

871. The howitzer is first laid on the objective by the gun- 
ner who sets the sight shank at any convenient range, the 
(letlection at zero, and brings both the cross hairs on the ob- 
jective by traversing and elevating the piece. He then centers 
the elevation level bubble by turnng the elevation level screw. 
The reading of the elevation level scale is the site of the ob- 
jective. 

872. The gunner is practiced in the duty of measuring the 
site as follows : 

The howitzer being laid on the target by means of the pano- 
ramic sight, the sight shank being set at any convenient range, 
2,700 for example, the instructor comniands : 
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1. HEASURE THE SITE. 

1. The gunner centers the cross level bubble if necessary. 

2. Centers the elevation level bubble. 

3. Calls out the elevation level scale reading, thus: SitCj 3S0. 
The instructor verifies the centering of the bubble and the 

reading of the elevation level scale. 

Section IV. — Duties in Detail of No. 1. 

878. The duties of No. 1 in the service of the piece are: 

1. To set and release the brake. 

2. To disengage the pav^ls. 

3. To open the breech. 

4. To close the breech. 

5. To engage the pawls. 

6. To fire the piece. 

The Brake. 

874. To set the brake: No. 1 runs around the right wheel to 
the front of the piece and operates the brake hand wheel until 
the brake shoes bear firmly against the tires. He is responsible 
that the brake is set at all times during tiring. 

875. To release the brake: No. 1 runs around the right wheel 
to the front of the piece and operates the brake hand wheel until 
the brake shoes are well away from the tires. 

876. At the command muzzle right or left (922) No. 1 runs 
to the brake hand wheel and releases the brake. At the com- 
mand posts, he sets the brake and resumes his post. 

To Disengage the Pawls. 

877. No. 1 presses the pawl handle to the front with his left 
hand and operates the quick-return mechanism with his right 
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hand so as to depress the muzzle of the howitzer until tfci 
rockers are clear of the pawls. He then continues to deprofi 
the muzzle until the howitzer rests on the depression 8top». 

The Breech. 

878. To open the breech: No 1 grasps the operating Idver 
with his left hand and compresses the lever latch. He then 
draws the lever to the rear and right thus swinging the block 
to the right. The lever should be drawn sharply so as to 
give the extractor suflacient force to throw the cartridge case 
clear of the piece. 

870. To close the breech: No. 1 places the middle of the palm 
of his open left hand against the operating lever, pushes the 
lever to the left and swings the bloclJ smartly to its seat. 

To Engage the Pawls. 

880. No. 1 pulls downward on the rear of the cradle with his' 
left hand and operates the quick-return mechanism with his 
right hand until the pawls engage the rockers. 

To Fire the Pie^e. 

881. No. 1 grasps the firing lever with his left hand. It ifi 
important that he form the habit of firing with his left hand 
only. This makes it impossible for No. 1 to have any part of ht^ 
body in the way of the howitzer during recoil. 

882. When for the first shot the chief of section cautions 
with the lanyard, No. 1 attaches the lanyard to the firing 
ineclianism and steps to the right rear clear of the wheel, hold- 
ing the end of the lanyard in his left hand. 

883. At the command Are of the gimner No. 1 pulls the firing 
handle toward his body, with his left hand, so as to release the 
firing pin. 



J 
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In firing with tlie lanyard, No. 1 pulls on the lanyard until 
the firing pin is released. The lanyard is used only when the 
ground is such that the trail spade is not easily seated and 
then usually for the first shot only. 

884. As soon as the piece is fired No. 1 disengages the pawls 
and opens the breech, swinging the block smartly so as to eject 
the cartridge case. 

Section V. — Duties in Detail of No. 2. 

886. The duties of No. 2 in the service of the piece are : 

1. To ram the projectile. 

2. To receive the cartridge case. 

To Ram the Projectile. 

886. As soon as the projectile is at the breech No. 2 mounts 
the trail holding the rammer staff in. both hands, rammer 
head to the front. Placing tUe rammer head against the base 
of the projectile, he starts the projectile sliding slowly forward 
and then forces it smartly into its seat in the bore. Before 
ramming, No. 2 causes the loading barrow to be moved, if 
necessary, so that the projectile is in prolongation of tlio bnro. 
After ramming No. 2 replaces the rammer on the ground and 
takes his post. 

To Receive the Empty Cartridge Case. ' 

887. As soon as the piece is fired No. 2 springs to the breech, 
receives the fempty cartridge case as it is ejected and throws 
it clear of the caisson or limber from which it was taken. 
The cases are stored when convenient. 



28 BRILL BEGULATIONS FIELD ABTILLEEY. 

Section VI. — Duties in Detail of No. 3. „ 

888. The duties of No. 3 in the service of the piece are : 

1. Assists at the loading barrow. 

2. In time fire sets the fuse setter. 

3. In time fire sets the fuse. 

4. Assists No. 4. 

The Loading Barrow. 

889. No. 3 supports the front end of the loading barrow with 
both hands as the projectile is drawn from the chest. 

In time fire when No. 3 has the fuse setter in his hands, he 
lays the fuse setter between the upper and lower compartments 
of the ammunition cliest before assisting at the loading baxr 
row and retakes tho fuse setter as soon as the projectile is 
scH'uroly on tlie barrow. , 

The Fuse Setter. 

890. The fuse setter is a device for setting time fuses so that 
the projectiles will burst in the air at such heights as may 
be desired. It has a separate range scale for each of the threa 
zones, and a corrector scale and a movable range index. The 
range scales are graduted in yards with a least reading ot 
50 yards as follows: 

Zone 1 : to 2,100 yards. 
Zone 2 : to 3,500 yards. 
Zone 3 : to 6,500 yards. 
Tlie fuse setter is so arranged that, when it is set for any par- 
ticular range and properly applied to the fuse, the fuse will be 
so set that after the piece is fired the projectile will burst at 
about that range. 

The corrector is graduated uniformly into divisions, number^ 
4\ 10, 20, etc., 120. 
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The fuse setter is so arranged that the setting of the fuse is 
modified hy the setting of the corrector and the time of burning 
of the fuse and the point at which the burst occurs may be con- 
trolled without changing the range setting on the fuse setter. 

891. Increasing the corrector shortens the time of burning 
of the fuse and hence raises the point of burst of the projectile; 
decreasing the corrector lengthens the time of burning of the 
fuse and hence lowers the point of burst of th^ projectile 

The corrector scale thus affords the means of correcting an 
observed error in height of burst and adjusting the mean point 
of burst at the proper height. 

892. To set the corrector: No. 3 turns the corrector worm 
knob with the right hand so as to bring tlie corrector reading 
ordered opposite the corrector index. It must become liabitual 
with No. 3 to turn the corrector knob in a clockwise direction 
to decrease the reading and to turn the knob counterclockwise 
to increase the reading. 

898. To set the range: No. 3 slides the range index to Its 
position beside the range scale of the zone ordered and turns 
the range worm so as to bring the range reading ordered opposite 
the index. It must become habitual with No. 3 to turn the range 
worm clockwise to decrease the reading, and to turn it counter- 
clockwise to increase the reading. 

894, In setting either scale No. 3 must be trained to hold the 
fuse setter so that he looks squarely at the scales and their 
indices. 

896. No* 3, equipped with a fuse setter, is practiced in setting 
the scales of the fuse setter by command. The instructor com- 
mands, for example: 

1. Corrector, 58. 

2. 4,500, or zone 1 (2). 

3. 1,500 (2,500). 
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1. No. 3 sets off the corrector ordered. 

2. Sets the range index for the zone ordered. 

3. Sets the range scale. 

The instructor verifies the settings. 

896. The corrector having once been announced, changes « 
the corrector are usually made by the commancj: "Dp (Boir^y 
(so much). 

The command up means that the corrector reading is. to be 
increased ; down means that the corrector reading Is to be 
diminished. 

No. 3 is practiced in this method as follows : 

The corrector having been set at 58, the instructor conimands, 
for example: 

1. Up, 5. 

2. 3,400. 

1. No. 3 increases the corrector reading by 5 points and, ae- 
fordin^^ly, sets corrector G3. 

2. Sets the range at 3,400. 

The instru(*tor verifies the settings. 

.S97. As soon as the data is announced No. 3 sets the fuse 
sottei* promptly at the corrector, zone, and range ordered. If 
I>er(ussion fire is ordered, No. 3 keeps his fuse setter set for the 
nuv^o and zone ordered, in order to be ready to pass promptly 
to time fire at any moment. 

To Set the Fuse. 

898. 'I'ho projectile being held upright by Nos. 5 and 6 or 
\os. 7 and 8, with its base on the loading barrow, its water- 
proof hood stripped off, and the safety wire removed (904), 
No. 3 places the fuse setter squarely upon the fuse so that the lug 
on the movable time train of the fuse enters the slot in the fuse 
setter. The line of zeros of the range scales on the fuse setter 
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are directly over this slot in the \inder side pf the fuse setter, aiid 
before attempting to place the fuse setter upon the fuse No. 3 
turns the fuse setter in his hands so that this line of zeros will 
be directly over the lug on the fuse ring. Pressing the fuse setter 
firmly against the fuse he then turns the instrument with a 
steady and uniform motion in the direction indicated by the 
arrow mark until the lug of the fuse setter engages the stop pin 
of the fuse. 

No. S then removes the fuse setter from the fuse, being careful 
to lift it squarely off so as not to derange the fuse setting. 

Section VII. — ^Duties in Detail of No. 4. 

899. The duties of No. 4 in the service of the piece are : 

1. Procures the shot tongs. 

2. Indicates the projectile to be used. 

3. Draws the projectile from the chest. 

4. Replaces the shot tongs. 

5. In time fire, removes waterproof hood and safety wire . 

6. Secures a powder charge. 

7. Removes the diaphragm. 

8. Prepares the charge for zone 1 or 2, if necessary. 

9. Inserts charge in the breech. 

« 

The Shot Tongs. 

900. At the first command for firing, No. 4 procures the shot 

tongs. 

The Projectile. 

901. The ammunition furnished for the 6-inch howitzer con- 
sists of common shrapnel and high-explosive steel shell. No. 4 
must be able to identify either projectile instantaneously, even 
when the proj[ectile is in the chest. He must keep himself con- 
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stantly informed as to what kind of projectiles are contained In 
tlie chests of the limbers and caissons pertaining to his section 
and the number of each on hand at any time. 

Each projectile is issued filled and fused. Its weight is 120 
pounds. The ammunition chests of the battery are of the proper 
size to take either class of ammunition. 

Indication of the Projectile. 

902. As soon as he learns what kind of projectile is to be 
used, No. 4 indicates to Nos. 5 and 6 or to Nos. 7 and 8 the chest 
and the particular projectile to be used, springs to the chest, 
iind when Nos. 5 and G or Nos. T and 8 have placed the loading 
barrow at its base, he reaches over the barrow from the rear, 
jjrrips the base of the projectile with the tongs, and draws the 
projectile upon the barrow until its base is against the tray stop. 

Replacing the Shot Tongs. 

903. As soon as the projectile has been withdrawn, No. 4 re- 
places the shot tongs on the chest door handle. 

Water Proof Hood, Safety Wire. 

004. Tlio fuse of each shrapnel is provided with a waterproof 
hood of thin brass, which hermetically seals the fuse and pro- 
tects its time train from the action of the weather. In time 
nv(\ when the shrapnel has been withdrawn from the chest, Nos. 
.') and or Nos. 7 and 8 lower the barrow to the ground and turn 
ilie i)rojeotile point up with its base resting on the barrow. 
No. 4 immediately strips off the hood and withdraws the safety 
wire. 

Whenever a shrapnel has had its safety wire removed^ it must 
never be replaced in the ammunition chest until the safety, wire 
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has been reassembled in the point of the fuse in order to lock 
the concussion plunger in place. 

If the fuse has been moved from safety, it must be reset at 
safety before the shrapneLis replaced in the chest. These pre- 
cautions are necessary to prevent the shrapnel exploding in the 
chest. 

The Powder Charge. 

905. The powder charge consists of a brass cartridge case 
containing three separate bags of smokeless powder secured to 
the cai'tridge case ' by strings and held in place by a metal 
diaphragm. The diaphragm is lield in place by a soldering 
strip. In the base of the cartridge case is a percussion primer. 
When the cartridge case is placed In the howitzer, the primer 
is exploded by the blow of the tiring pin and flame from the 
primer is communicated to the powder charge by suitable prim- 
ing charges of black powder. No. 4 must exercise great care in 
handling the cartridge case not to place its base on anything 
that might explode the percussion primer. 

906. The powder charge in tho cartridge case is made up in 
three separate bags in order that the charge may be reduced 
for zones 1 and 2 by wlthdi-awing certain bags. The reduction 
in the powder charge is provided for cases where a greater 
angle of fall of the projectile is ncce^>:ary in order to roach 
objectives behind cover. When tho tiriiig is to be in zone 8. 
the full powder charge is used : when tho tiring is to be in zone 
2, the topmost bag is removed before firing : when the firing is 
to be iu zone 1, the topmost bag and the center bag are removed 
before firing. 

907. The powder charges are transporteil in the cartridge- 
case carrier. 

01521"— 17 3 
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908. As soon as No. 4 has withdrawn the projecti/e ^^ ^ 
case of shell fire and has stripped the waterproof hoo^^ ^ 
removed the safety wire in the case of time fire, he procMiras^ 
powder charge. 

To Prepare the Powder Charge. 

909. In all cases of firing, that is, whatever the zone to "^ 
used, No. 4 pulls off the soldering strip and removes the cLl^f 
phragm, which he places under the carriage. 

910. If zone 2 has been announced, No. 4 then removes the 
topmost bag in the charge. 

911. If zone 1 has been announced, he removes the topnuuit 
bag and the center bag. He throws the bag thus removed, if 
any, clear of the carriages of his section. 

To Insert the Powder Charge. 

912. As soon as the projectile has been rammed, No. 4 
springs to the breech, holding the prepared powder charge in 
both hands and inserts it in the breech, shoving it smartly home. 
The closing of the breech block completes the seating of the 
cartridge case. j 

913. No. 4 then procures the shot tongs again and withdraws 
luiother projectile of the same kind as the previous one and 
prepares it and another powder charge as before in the abs^ice 
of any change in command. 

Section VIII.— Duties in Detail or Nos. 5 and 6. 

914. The duties of Nos. 5 and 6 in the service of the piece 
ai*e: 

1. Turn the trail handspikes back on the trail as soon as the 
jjiece has been given its approximate direction. 

2. Procure a loading barrow. 
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3. Receive the projectile. 

4. In time fire, assist in the preparation of the projectile. 

5. Transport the projectile to the breech. 

6. Prepare to receive another projectile. 

The Loading Barrow. 

916. At the first command for firing, Nos. 5 and 6 pick up 
the loading barrow, No. 5 on the right of the barrow, No. 6 on 
the left, both cannoneers grasping the handles of the barrow 
with both hands. 

To Keceive the Projectile. 

910. Nos. 5 and 6 move briskly to the chest Indicated by 
No. 4, and when No. 4 indicates the projectile to be withdrawn 
they raise the barrow until its tray is in position to receive the 
projectile. 

To Assist in Preparing the Projectile. 

917. In the case of time fire, as soon as the shrapnel is on the 
barrow Nos. 5 and 6 step back clear of the chest and lower the 
barrow to the ground. Both cannoneers kneel by the barrow 
and, seizing the projectile, elevate the fuse end so tliat the pro- 
jectile is upright resting on its base, and hold the projectile in 
this position until No. 4 has removed the waterproof hood and 
the safety wire and until No. 3 has set the fuse. Nos. 5 and 6 
then lay the projectile on its side in the barrow, base to the rear 
of the barrow, grasp the handles as before, and raise the barrow 
from the ground. 

Transporting the Projectile to the Breech. 

918. As soon as the fuse has been set in the case of time 
fire, and as soon as the projectile has been drawn from the chest 
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by No. 4 in the case of percussion fire, Nos. 6 and j8 with ' 

row between them move briskly to tbe <MCUi ot tte 

thence up to the breecli, No. 5 j>asatng aloof th0 r 

trail, No. 6 along the left; tiiey then raise the barn v 

the breech recess guide of the barrow in the breech n 

hold the barrow llrmly in that position While No. 2 i Oie 

projectile home. • . . ^ ■. ^ 

Preparation to &eoeire AAoCher PreleoMls. - 

919. As soon as the projectile has been rammed tUM| 
clear of the trail, Nos. 5 and 6 still holding the barroW D< 
them, move backward from the bp^ech tmtll they are < 

the trail and return briskly to ^the ammunition Ol I 
where they stand ready to receive i proji U* 

it is indicated by No. 4. Noi. 6 i .o e^ W' ^ 

they do not interfere with No. 2 in ramming nor when ' 
from the trail with No. 4 in bringing up the pov | 

Section IX.— -Dutdbs m Dxtaix. of Nos, 7 a90 fi. " i 
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^20. The duties of Nos. 7 and 8 in the service of the 
^^' 7 performs the duties of No. 6 and No. 8 the dutlts pc 
6« ii«in^' tin' soc(md loading barrow when ammunition 
tlravvn from the caisson Umber. When specially ore 'ea 
T and 8 miiy l)e required to alternate with Nos. 5 .s 
revving projectiles. 

©21. Upon going into action Nos. 7 and 8 may be uti 
«e construction of concealment for the carriages, i 
•J^Il trench, etc., etc., Nos. 5 and 6 carrying all the pre 
f the battery Is actually firing. This work is done uni 

''^^ediate supervision of the executive or his assistant j 
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Section X. — ^To Shut the Tbail. 

922. All of the cannoneers assist in this maneuver of the 
service of the piece. 

The instructor commands: 1. Muzzle, 2. Right (Left). Tlie 
gunner repeats the commana ancl brings the piece to the center 
of traverse. No. 1 releases the brake. Nos. 6 and 2 extend the 
trail handspikes and take post. No. G at the right, No. 2 at the 
left handspike; Nos. 5, 4, 7, and 8 spring to the right and left 
trail handles and the right and left upper trail liandles, re- 
spectively ; No. 1 to the right wheel, No. 3 to the left v»'heel. As 
soon as the trail has been properly shifted the gunner calls 
posts. No. 1 sets the brake. Nos. 2 and 6 turn the handspikes 
over on the trail, and all the cannoneers resume their posts. 

Section XI. — Combined Training at the Piece and at the 

Caisson. 

928. The duties at the howitzer are mutually dependent. So. 
also, 'are those at the caisson. 

For this reason it is advisa])le, at an early stage, to combine 
the training of the gunner and the various cannoneers as 
follows : 

Gunner and No^ 1. 
Nos. 2, 5 (7), andG (8). 
Nos. 3,4, 5 (7), and 6 (8). 
924. After the cannoneers are thoroughly instructed, they are 
permanently assigned to those positions in which they have 
shown themselves most capable. 



Chapteb III. 

EXERCISES PRELIMINARY TO INSTRUCTION OF THE 

FIRING BATTERY. 

Section I. — Genebal Proyisions. 

920. Coincident witli instruction in tlieir individual duties 
and in materiel, the recruits are taught the composition and 
formation of the gun squad and its duties in all those exercises 
which are preliminary to the establishment of the pieces in posi- 
tion to fire (170-204). 

980. The efficient service of the piece depends upon the or- 
derly cooperation of the members of the gun squad, as well as 
upon the skUl of the individual cannoneers. The habit of com- 
bined effort must hence be acquired. 

981. An alert and soldierly manner is exacted of the can- 
noneers. Accuracy and exactness are the first considerations, 
but the cannoneers should be taught, with the acquisition of 
accuracy, to perform their duties briskly and rapidly. The ob- 
ject in view is the gradual development of great rapidity of 
service without reduction of accuracy. To delay too long in 
pushing the development of rapidity leads to inattention, slovenly 
service, and an actual loss of accuracy. On the other hand, 
striving for rapidity before the training has sufficiently pro- 
gressed, is certain to result in great and frequent errors. 

982. On account of their value in developing the recruit, fix- 
ing his attention, improving his control over mind and muscles, 
and varying the monotony of instruction, the training of re- 

39 
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cjuiis in the exercises of the gun squad should begin after 
lirst 1 wo or throe days of individual instruction. 

933. Movements of the carriages by hand, the formation of 
tli(^ irun squads, the posting of the cannoneers, etc., are of value 
ill developing the alertness of the recruits if it is insisted that 
sucli movements be performed at the double time and smartly. 
As ilie training progresses the command for one of these ex- 
ercises should more and more closely follow the execution of 
the previous one. The oldei* men also must be frequently ex- 
ercised in such movements if the smartness of the gun squads 
is to be preserved. 

934. Steps must be taken to make the position of cannoneer 
attractive and to encourage the gun squads to develop team- 
work to the utmost. 

935. In the instruction of the gun squads it is usually best to 
exercise four squads as a firing battery. When practicable, 
chiefs of sections should be present at all drills of gun squads. 

The battery commander should frequently conduct the drill 
t)f the gun squads to the end that the men may become accos- 
touied to his voice and method of giving commands. In any 
event the drill must be under tlie direct supervision of an ex- 
]ierj diced and capable (jfhcer. Tliis training is too important to 
trust it to an inexperienced officer except under the closest 
supervision. 

93(). Wlieii for any reason it is desirable to drill less than 
lour uun sijuads, the commands and methods are similar to 
thost^ lor tlie complete firing ba1t(M*y. 

Sfctiox II. — To Move by Hand thk (.'aeriages Unlimbebed. 

937. 1. Pieces (caissons or limbers) forward (backward), 2. 
MARCH, ;{. HALT 

Pieces forward: The gunner repeats tlie command. No. 1 
replaces the brake. Nos. 6 and 2 extend the trail handspikes 
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and take post. No. 6 at the right. No. 2 at the left handspike. 
• Nos. 5, 4, 7, aud 8 spring to the right and left trail handles and 
the right and left upper trail handles, respectively, No. 1 to the 
right wheel, No. 3 to the left. At the command heave of the 
gunner all working together move the piece forward. At the 
command halt, repeated by the gunner, No. 1 sets the brake, 
Nos. 2 and 6 turn the handspikes over on the trail, and all the 
cannoneers resume their posts. 

Pieces backward: Executexl as explained for pieces forward, 
except that the piece is moved to the rear. 

Caissons (Umbers) forward: The caisson corporal reiieats the 
command. In a gun section, Nos. 4, 5, G, 7, and 8 hasten to the 
designated carriage, No. 4 releases the brake, if the caisson is 
to be moved. These cannoneers take post at the carriage as 
follows: Nos. 4 and 5 in rear of the chest; Nos. 6 and 7 at 
the wheels; even-numbered cannoneers on the right, odd num- 
bers on the left; Np. 8 at the connecting pole (limber pole). At 
the command heave of the caisson corporal all working together 
move the carriage forward. The chief of section may us,slgn 
Nos. 1, 2, and 3 to assist if uecessarj'. In a caisson section the 
available cannoneers are assigned to posts at the discretion of 
the chief of section. If the caissons are separated while un- 
limbered, as is the usual case, No. 4 assigns the available can- 
noneers in the absence of the chief of section. At the com- 
mand halt, No. 4 sets the brake if the caisson has been moved 
and all the cannoneers resume their posts. 

Caissons (limbevs) backward: Executed as explained for 
caissons (limbers) forward, except that Nos. 4 and 5 take post 
in front of the chest and the carriage is moved to the rear. 
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Section III.-^Pbepabation for Action and Mabch C 

938. The carriages being in position limbered or onllml 
PEEPAEE FOE ACTION. 

Each member of the gun squad performs his duties in 
order given below : 

Gunner: (a) Removes the hood from the sight bar. 

(&) Removes the sight shank from its case and places 
sight shanlc in the sight standard^ setting the range at 8 
ip zone 3, the elevation level scale at 300 and the peep s: 
deflection at zero, in the absence of any command to tiie < 
trary. 

(c) Takes the panoramic sight from No. 2 and places 
sight in its seat, making sure that the sight is clamped 
that the deflection is set at zero. 

id) Assisted by No. 3, raises and fastens the top shield. 

(e) Operates the traversing and elevating gear. 

(/) Seats himself on the gunner's seat. 

No. 1: (a) Assisted by No. 3, removes the breech cover 1 
is in place and throws it to the right rear of the trail. 

(b) Equips himself with a wiping cloth and .a lanyi 
slinging the lanyard over his right shoulder and hooking 
f»nd.s together under his left arm. 

(c) Operates the breech mechanism, examines the bre 
block, bore, and chamber, cleaning any parts requiring 
leaving tlie breech open except when the gim is loaded. 

(il) Seats himself on the trail seat. 
No. 2: (rt) Procures the panoramic sight and hands it to 
gunner. 

(b) Assisted by No. 6, lowers the apron of the piece. 

(c) Distributes tow or waste to the cannoneers. 
id) Takes his post (187) "<• tb'^ npic^on UmbAf 
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No. 3: (o) Removes the muzzle cover. 

(6) Equips himself with a fuse setter, slinging the case 
strap over his left shoulder and under his right arm. 

(c) Assists the gunner in raising the top shield. 

(d) Removes the fuse setter from its case and sets it, cor- 
rector 60, zone 3, range 3,000, in the absence of a command to 
the contrary. 

(c) Takes his post (187), fuse setter in hand. 

No. 4: (a) Assisted by No. 5, lowers the apron of the caisson 
and opens the caisson chest. 

(&) Assisted by No. 5, removes the loading barrows from their 
bracliets. 

(c) Takes the upper loading barrow, extends its handles, and 
stands it on tlie ground against the caisson limber wheel between 
the chest and the wheel farthest from the piece, tray stop of the 
barrow down and convex side of the tray next to the wheel. 

(d) Draws from the caisson chest a cartridge-case carrier, 
opens it, and lays it on the ground under the parallel to the 
bdttom edge of the lower chest door. 

(e). Assists No. 5 to open the caisson limber. 
(/) Takes his post (187). 

No. 5: (o) Assists No. 4 in lowering the apron of the caisson. 
(5) Assists No. 4 in removing the loading barrows from their 
brackets. 

(c) Takes the lower loading barrow, extends its handles, and 
stands it on the ground against the caisson wheel between the 
chest and the wheel farthest from the piece, tray stop of the 
barrow down and convex side of the tray next the wheel. 

(d) Unfastens the shot tongs of the caisson and places them 
above the upper chest door, the ends of the tong handles under 
the chest door handle on the side farthest from the piece, tongs 
resting on the edge of the door, handles extending to the fron* 
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(c) Assists No. 4 to open the caisson Umber. 

(/) Unfastens the shot tongs of the caisson limber and places 
them on the limber door, as prescribed for the caisson tongs on 
the caisson door. 

(g) Takes his post (187). 

No. C: (a) Assists No. 2 to lower the apron of the piece. 

(&) Prepares the rammer for use and lays it on the ground, 
liead resting on the breech cover 2 yards in rear of the en^ 
of the handspikes, staff extended to the rear. 

(c) Takes his post (187). 

No. 7: (a) Procures the necessary tools and assists No, 8 in 
digging a trench for the trail, if ordered. 

(h) Takes his post (187). 

No. 8: (a) Procures the necessary tools and assists No. 7 in 
digging a trench for the trail, If ordered. 

(&) Takes his post (187). 

In a caisson section at the command prepare for aotiOHy No8. 
4. 5, and 6 of the first caisson and Nos. 4, 5, 6, and 7 of tbe g^e- 
ond caisson perform the duties prescribed for Nos. 4, 5, 6, and 7 
Df a gun section, so far as they relate to the preparation of their 
caisson and its limber for action. 

Th(» cannoneers report to their chief of section If any of the 
parts of the materiel are out of order. 

After firing the diaphragms are stored with the empty car- 
tridge cases and the unused bags of powder are destroyed. 

To EemoTe the Loading Barrowi. 

The piece being in the firing position and unlimbered, to re- 
move the loading barrows: No. 4 stands on the left and No, 6 
on the right side of the trail, facing it ; No. 4 removes the loading 
barrow pin, gi^asps the left forward handle supports of both 
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barrows with the left hand, and grasps the left rear handle sup- 
ports similarly with the right hand. In the same manner No. 
5 grasps the right forward an(^ rear handle supports with his 
right and left hands, respectively; together they turn the bar- 
rows until they are clear of the brackets, No. 4 moving his hands 
to the rear and No. 5 his to the front ; No. 4 lowers and No. 5 
raises the right hand ; the barrows are turned slightly and lifted 
qlear of the trail. 

989. The carriages, limbered, may be prepared for action 
before reaching the firing position. The duties of the cannon- 
eers are the same as at the carriages u numbered, esicept that 
the breech is closed; the firing pin is released; the panoramic 
sight is left in its case ; the aprons are not lowered ; the loading 
barrows, cartridge-case carriers, shot tongs, and rammer are 
left in place on the carriage; the breech, muzzle, and sight-bar 
covers are fastened to the carriage and the caissons and caisson 
limbers are not opened. 

Immediately after establishing the carriages in position the 
preparation for action is completed without oommand and the 
cannoneers take their posts for serving the piece. 

940. If prepare for action has not been given before estab- 
lishing the carriages in the firing position, that command is 
habitually given by each chief of section as soon as the car- 
riages have been uulimbered and established. The instructor 
may, however, caution do not prepare for action when he wishes 
to exercise the personnel in limbering and unlimbering only or 
in the details of preparation for action. 

Poftts of the Cannoneers, Carriages TTnlimbered and l^repared for 

Action. 

941. The same as when unlimheted and not prepared for ac- 
tion (187) except that the gunner and No. 1 are seated astride 
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the trail seats on their respective sides facing the howl 
During the service of the piece Nos. 2, 3, 4, 5, 6, 7, and 8 c 
such positions as best to insure orderly and rapid service of tn 
piece. 

To Resume the Order for Marching. 

042. The carriages being prepared for action, limbered or UD 
limbered, to resume the order for marching: MARCH OBBSB 

Each member of the gun squad performs his duties in th 
order given below: 

Gunner: (a) Hands the panoramic sight to No. 2. 

(6) Removes and replaces the sight shank. 

(c) Assisted by No. 3 lowers the top shield. 

(d) Secures the hood on the sight bar. 

(e) Brings his piece to the center of traverse. 
(/) Takes his post (187). 

No. 1 : (a) Releases the brake of the piece, if set. 

(b) Replaces the lanyard in the trail box. 

(c) Sees that the piece is unloaded, closes the breech. 

(d) Assisted by No. 3 replaces the breech cover If ordered. 
ic) Takes his post (187). 

No. 2: (a) Takes the panoramic sight from the gunner axt 
replaces it in its box. 

(h) Assisted by No. 6 raises and secures the apron of th 
piece. 

(c) Takes his post (187). 

No. 3: (a) Replaces the muzzle cover. 

(&) Assists the gunner in lowering and fastening the tO] 
shield. 

(c) Replaces the fuse setter in the trail box. 

id) Takes his post (187). 
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No. 4: (a) Returi\f the upper loading barrow to the howitzer 
and, assisted by No. 5, replaces both barrows in their brackets. 

(b) Assisted by No- 5, raises and secures the apron of the 
caisson, replaces cartridge cases, if ordered, replaces cartridge- 
case carriers in the caisson chest and the caisson shot tongs iu 
their fastenings, closes the caisson doors. 

(o) Assisted by No. 5, replaces cartridge cases, if ordered, 
replaces cartridge-case carriers in the caisson limber chest and 
Umber shot tongs in their fastenings, closes the limber doors. 

id) Takes his post (187). 

No. 5: (a) Eeturns the lower loading barrow to the howitaer 
and assists No. 4 to replace both barrows in their brackets. 

(&) Assists No. 4 to raise and secure the apron of the caisson, 
to replace cartridge cases, if ordered, and to replace cartridge- 
case carriers in the caisson chest, to replace the caisson shot 
tongs in their fastenings, and to close the caisson doors. 

(o) Assists No. 4 to replace cartridge cases, if ordered, to re- 
place cartridge case carriers in the caisson limber chest, to 
replace the limber shot tongs in their fastenings and to close 
the limber doors. 

(d) Takes his post (187). 

No. 6: (a) Assists No. 2 in raising and securing the apron of 
the piece. 

(6) Unscrews the rammer staff and secures it in its fastenings. 

(c) Takes his post (187). 
No. 7 : Has no routine duties. 
No. 8: Has no routine duties. 

In a caisson section at the command march order, Nos. 4, 5, 
and 6 of the first caisson and Nos. 4, 5, 6, and 7 of the second 
caisson perform the duties prescribed for Nos. 4, o, 6, and 7 of 
a gun section so far as they relate to the preparation of their 
limber and caisson for march order. 
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To Replace the Loading Barrows. 

The piece being in the tiring position and unllmbered, to 
place the loading barrows : No. 4 folds the handles of his ban 
and carries it to the left sidt» of the trail; holds it across \ 
trail, bottom of the barrow up and tray stop to the rear, 
order for No. 5 to grasp the handle supports; similarly No. 
carries his barrow to the right side of the trail and holds 
below No. 4*8 barrow, for No. 4 to gi-asp the handle supports 
both cannoneers then grasp both barrow^s as described in para 
graph 965; No. 4 lowers and No. 5 raises the right hand; the 
barrows are turueil slightly, lowered botw*^n the flasks of the 
trail, and turned again so that the h*ft forward handle supports 
are just in rear of their bracket in the proper opening of the 
left reinforce plate, and the right roar handle supports are In 
the proper opening of the right reinforce plate; No. 4 raises 
and No. 5 lowers the right hand ; the barro^^•s are turned. No. 4 
moving his hands to the fi-ont and No. .5 his lo the rear; and 
the barrows are seated in their brackets one at a time, begin- 
ning with the lower one. No. 4 replaces the loading-barrow pin. 

043. If it is intended to rtisume the lire but in another posi- 
tion, so that the limbering of the carriages is necessitated, the 
command inarch order need not be given. At the command 16r 
limb<M-ing, the carriages are placed in the order described In 
jaragraph 939. 



Chapter IV. 

THE FIRING BATTERY AND THE DUTIES OF ITS GUN 

SQUADS. 

Section I. — Composition, Formation, and Instruction of the 

Firing Battery. 

944. The firing battery comprises the guns, caissons, and cais- 
son limbers of the first six sections of the battery, with the 
personnel and animals assigned to their immediate service. It 
is under the direct command or orders of the captain. The 
most suitable lieutenant (32) of the battery is selected for 
the immediate command of the firing battery when the battery 
commander is at some distance from the pieces, and for the 
immediate supervision of the personnel when the battery com- 
mander is near enough to the firing battery to give his orders 
and commands by word of mouth. This lieutenant is the exec- 
utive. When the number of lieutenants present permits, the 
executive has a junior lieutenant assigned as his assistant. 

946. For the instruction of I'ecruits the drill of the gun 
squads is at first carried on in the park. Later the instruction 
of the firing battery is carried on over all forms of terrain 
available. 

In the field it is desirable that the pieces be placed approxi- 
mately in line with regular intervals of 20 yards between adja- 
cent muzzles. It is more important that the intervals be regular 
than that they be exactly 20 yards. Each chief of sections cau- 
tions (such) piece, or No. (so and so), as soon as his carriages 
91621 "--17. dk 49 
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have been established in position (47). In the park, 
vals, distances, and alignment of the tiring battery are 
important, so lonir as the squads do not interfere with eac 
in their maneuvers. 

t>46. At the (.-onunencement of training of recruits i 
duties in the firing battery their instruction in the elen 
principles of gunnery contained in this cliapter will be 
As the instruction progresses and the recruits are divid 
classes each class should be instructed in so much of tt 
ciples involved in service firing as the men of any pai 
class can thoroughly grasp. 

Section II. — Duties in General of Officers of the 
Battery and of the Noncommissioned Officers of ti 
Sections. 

947. Captain: 

Commands the firing battery and, as a rule, conducts t 

948. The executive: 

1. Usually conducts the firing battery to and establish( 
the firing position. Causes such measures to be taken j 
facilitate the rapid opening of accurate fire. Sees to th« 
aration of all practicable protection for the personnel ii 
tion to that provided by the shields. 

2. Exercises immediate command of or supervision o^ 
battery in the firing position. 

3. Repeats all firing data when the captain is not near < 
the battery to command it by voice. 

4. Gives the command for commencing firing wheth 
captain be at the battery or not. The command by the 
tive is Fire. It is usually accompanied by a signal mj 
bringing the extended right arm from a vertical position s 
to the side. For salvos the executive gives the command 
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soon as he sees that all the pieces will be ready to fire in their 
proper turn. For volleys he may give the command fire imme- 
diately after the range has been announced or he may wait until 
all the pieces are ready, according to the instructions of the 
captain. 

5. Assisted by the chief mechanic attends to the resupply of 
ammunition, under such general instructions as the captain 
may give. 

6. Has charge of the replacement of casualties. 

949. Assistant to the executive: 

Assists the executive in the supervision of the gun sections, 
especially when difficulties or errors occur in a gun squad. 

950. Chief of gun section: 

1. Commands his section. 

2. Makes sure of the identification of his part of the target or 
of the aiming point. 

3. Keeps informed of the firing data so as to be able to re- 
peat any parts not understood by the cannoneers but does not 
repeat anything unless it is called for by a subordinate. If a 
chief of section does not understand any item of the firing data 
he asks the executive for it thus: Site? Corrector? etc. 

4. In indirect . laying whenever the trail has to be shifted, 
puts the gunner approximately on the aiming point by glancing 
along one side of the rotating head of the panoramic sight and 
causing the trail to be shifted until the side of the rotating 
head is in line with the aiming point (897). 

5. Commands with the lanyard for the first shot when the 
ground is such that the trail spade is not easily seated, and 
sees that all the cannoneers step clear of the piece for the first 
shot. 

6. Extends his right arm vertically as soon as the gunner 
has called ready, so as to indicate to the executive officer that 
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the piece is ready to fire. The right arm is held vertical i 
his gunner commands fire. 

7. Supervises and is responsible for all the details of cor. 
service by his gun squad. 

951. Gunner: 

1. Performs liis duties in the gun squad. 

2. Commands muzzle right (left) when he has reached t 
limit of traverse of tlie gun on the carriage. 

8. Conmiands fire so that his piece will be tired, after haTlii 
been accurately laid, at the proper time. 

Section III. — Measures for Facilitating the Rapid Ofenznc 

OF Fire. 

052. Early opening of effective fire Is facilitated by accurate 
(\stablishment of the firing battery in the firing position with- 
out undue haste or confusion. To this end all officers, non- 
commissioned officers, and men will take particular care that 
the carriages are regularly and methodically established and 
(luickly prepared for action. Commands are to be given by the 
])r(>per individuals. Unnecessary conversation and laxity In the 
worlv of jrotting the guns into position leads to delay and poor 
tiro (Uscipline. 

05IJ. If fire is not to be opened immediately upon occupying 
the i»o<itlon, a semicircular trench should be dug for the trail 
spade. If fire is opened at once it Is always advisable to dig 
such a treiicii during the lulls in firing. Such a measure gires 
'^Yi^iii facility in sliifling the trail and is especially valuable In 
lirini; at moving: targets. 

95-1:. The targets for light fieh ^ans are most frequently at a 
ite ot about 300 and at r*^nr:e.^ -^ar 3,000 yards. Hence the 
etting of sights nr-^'i mf m ^.f- tit^H*^^^ at Site 800, Cor- 
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rector 80, Kange 3000, in the absence of exact data, and the 
leveling of instruments tend to hasten the opening of fire. If 
indirect laying is to be used the aiming point is usually known 
as soon as the carriages are unlimbered. 

Since the front of the battery is usually established about 
perpendicular to the direction in which fire is to be delivered, 
the head of the panoramic sight should be turned on the aiming 
point as soon as the gun, prepared for action, is fully established 
in its position. 

It is frequently practicable to communicate most of the firing 
data and to set the instruments before occupying a position, or 
at least some time before the fire is to be opened. 

If no target is visible or none has been assigned to the battery 
when the position is occupied, the captain selects a prominent 
point near the center of the sector he is to cover and causes the 
guns to be laid upon it. 

Section IV. — Deflection and Deflection Difference. 

955. Bach gun in the battery must be so pointed that its pro- 
jectile will fall in the direction of its part of the target. 

956. The direction of each gun may be given by setting the 
sight at zero, then bringing the cross hairs on the target by 
shifting the trail and traversing the gun on the carriage. 

Or, the direction of the gun may be given by setting the 
sight at a reading, called the deflection, previously determined 
and then bringing the vertical cross hair on a designated aim- 
ing point by shifting the trail and traversing the gun on its 
carriage. 

967. When the guns are laid for direction by bringing the 
cross hairs on the target, each gunner sights at and his pro- 
jectiles should fall on his own part of the target. 
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^^ hen tlie ^ns are laid for direction by bringing the v€^ 
rical (TOSS hairs on an aiming point it is usually necessary to 
^'ivc tlie guns different deflections in order that each piece may 
!)(» hroiiglit on its own part of the target. The difference in de- 
llcurtions is called the deflection difference. It is usually small 
and is the same for any two adjacent pieces. 

?)f>8. By opening out the gims like a fan, the front covered 
by the Are is increased; by closing in the guns, the front cor- 
vvvd may be decreased. By increasing or diminishing the de- 
lkH:tion difference, therefore, the front on which the projectiles 
fall may bo increased or docreased at will. 

Tlie lines of fire of M-al pieces collectively directed form 
the sheaf of fire. 

OofK When an aiming point is used, the captain, assisted by 
his battery detail, determines the deflection for one of the 
pieces and the amount by whictli the other pieces must be 
opened out or closed in on this one in order that the sliots may 
fall on the front desired. 

The piece for which the deflection is determined or on which 
the others are to close or open is indicated by the number of 
tho i)ioce given in the command: On (such) piece, Open (oloie) 
(so much). This piece is called the directing piece. 

JH)0. Since the deflection difference for any two adjacent 
pieces is the same, each gunner must multiply the deflection 
difference by the number of gun intervals between his piece 
and the directing piece in order to flnd the amount by which 
his deflection will differ from that of the directing piece.' 

061. The gunner of the directing piece does not change his de- 
flection on account of the deflection difference. 

In order to open out the sheaf the guns on the right of the 
directing piece must have their muzzles moved to the right and 
chose on the left of the directing piece must have their muzzles 
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moved to the left. Since decreasing the deflection moves the 
muzzle to the right and throws the shot to the right, each gun- 
ner on the right of the directng piece, in order to open the 
sheaf, must multiply the deflection difference by his number 
of intervals from the directing piece and subtract the result 
from the deflection announced. Since increasing the deflection 
moves the muzzle to the left and throws the shot to the left, 
each gunner on the left of the directing piece, in order to open 
the sheaf, must multiply the deflection difference by his number 
of Intervals from the directing piece and add this result to the 
deflection announced. 

962. Conversely, to close the sheaf on the directing piece, the 
gunners on the right must increase the deflection or add to it so 
as to throw the muzzles of their guns toward the directing 
piece, while those on the left must decrease the deflection or 
subtract from it in order to throw their muzzles toward the 
directing piece. 

963. When the aiming point is In certain positions It may 
happen that the fire will be properly distributed on the target 
when the deflection of all the pieces is the same, or when the 
deflection difference is zero. The absence of any command 
open or close la the indication that all the pieces are to be laid 
with the same deflection. 

964. After the first or subsequent firing, one of the guns may 
be directed on its part of the target while the others are not. In 
such cases the captain does not change the deflection but brings 
all the guns on the target by opening or closing on the gun 
which has the proper direction. 

965. The gunners are trained In setting off the corrected de- 
flection Individually as well as during the instruction of the 
gun squads. 
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For example : 1. Deflection 1620, 2. On 1st piece, Open 10. A 

tlie gunners set 1620 as soon as it is announced. As soon 
On 1st piece, Open 10 is given the gunner of the 2d piece mmi 
plies 10 by his interval (one) and adds the result (10) to 162 
and accordingly sets 1630. The gunner of the 3d piece mnlt 
plies 10 by his interval (two) and adds the result (20) to 162 
and accordingly sets 1640. The gunner of the 4th piece mnlt 
plies 10 by his interval (three) and adds the result (90) i 
1620, and accordingly sets 1650. 

The sights being set as above, for example, the comi 
may be: On 3d piece, Close 5. The third piece becomes 
directing piece and its gunner leaves his sight reading at 1 
The gunner of the 4th piece multiplies 5 by his interval (one 
subtracts the result (5) from 1650, and accordingly sets 1( 
The gunner of the 2d piece multiplies his interval (one) i 
adds the result (5) to 1630, and accordingly sets 1635. 'HI 
gunner of the 1st piece multiplies his interval (two) by 5, adc 
the result (10) to 1620, and accordingly sets 1630. 

The instructor verifies the settings. 

966. It is most important that all the gunners first set th 
deflection ordered and then apply the deflection differeno 
This method avoids errors and results in greater rapidity tha 
is obtained should the gunner attempt to make all of his calci 
hitions and then to set off the resulting deflection. 

967. It may be that the aiming point can be seen from onl 
one piece. In such cases the executive, after announcing th 
deflection, commands: Lay on (Such) piece, designating th 
piece from which the aiming point can be seen. At this con 
mand each chief of section, except that of the piece designate! 
causes his gunner to turn his sight in the direction of th 
designated piece and his No. 2 to extend the rammer stal 
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vertically In front of the object glass of the sight. The desig- 
nated piece having been accurately laid at the indicated deflec- 
tion, its chief of section causes the gunner to turn his sight, 
without traversing the piece, so that the vertical hair will 
bisect the rammer staff at the other pieces in succession and 
announces the reading, thus: No. (So and so), (So much). The 
chief of section of the piece which can see the aiming point 
then causes No. 2 to extend his rammer staff vertically along- 
side the sight. 

As the reading for his piece is called off, each chief of section 
who is unable to see the aiming point subtracts 3,200 from the 
reading announced if he is on thq left of the piece from which 
the aiming point can be seen, or adds 3,200 to the reading if he 
is on the right. He then causes the gunner to set his sight ac- 
cording to the result thus obtained and to lay on the rammer 
staff at the designated piece. This results in the guns being laid 
so that the axes of the bores are parallel. 

Each chief of section then selects his own aiming point and 
causes the gunner to measure the deflection (868). 

968. The necessity for taking full advantage of cover for the 
concealment of the guns, especially from aircraft, may some- 
times make it impossible to utilize a common aiming point or to 
see one piece from another. In such cases the executive causes 
the pieces to be pointed, by the compass or other means, as 
nearly as may be in the proper direction. One of the pieces is 
selected to fire a single round of time shrapnel so as to give a 
burst about 10 mils above the horizon visible from the guns and 
at as great a range as practicable. The remaiiring pieces are so 
elevated and the sights are so set as to enable each gunner quickly 
to turn the rotating head of his panoramic sight upon the burst 
without disturbing the laying of the piece. Each chief of sec- 
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tion, haying noted the deflection, causes the gunner to turn the 
sight on any suitable aiming point >vithout disturbing the laying. 
The reading on the aiming point selected is then diminished by 
tlie reading on the burst if this latter reading was less than 
8,200. If the reading on the burst was greater than 3,200 the 
reading on the selected aiming point is increased by the differ- 
ence between the burst setting and 6,400. The deflectidri ob- 
tained by making the corrections just indicated is then set off 
on each siglit and each gunner brings his cross hnirs on the aim- 
ing point selected by traversing the piece. TIiis#re.«»ultR in the 
pieces all being laid on the point of burst of the shot fired. By 
suitable commands for opening the captain forms the sheaf. 

Of»l). Having once formed the sheaf, the captain may change 
its direction by announcing a new deflection or by the com- 
ma ud : Eight (Left), (So much). At the command, for example, 
Right 30, each gunner subtracts 30 from his deflection, sets his 
si,2;ht at the new deflection, and brings his vertical cross hair on 
tlio aiming point by traversing the piece. Each gunner has .thesQ 
mo\ ed the muzzle of his gun to the right through an angle of 
80 mils. Similarly, if the command be Left 30 each gunner 
adds 80. 

070. The direction and distribution may be changed simul- 
taneously. At the command, for example, 1. Left 30, 2. On 1st 
piece, Close 6, each gunner first adds 30, and then applies the 
(leficfition difference (965). Having set off his correct deflec- 
tion, each gunner brings his vertical cross hair on the aiming 
point by traversing the piece. 

071. In order properly to distribute the fu*e, it is sometimes 
necessary to change the deflection of a single piece while leav- 
ing the others unchanged. The captain commands, for example, 
(Such) piece, Right (Left), (So rich). The deflection of tlie 
designated piece ^pi' s <^v»«>nr"^'" t, n/iipntp^ ^r -hf '•ommand.' 
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Section V. — ^Range and Site. 

972. As the distance from the guns to the target Increases 
the guns must be pointed more and more above the line joining 
the gun and the target in order that the projectile may reach 
the target. 

978. Since targets are not always at -the level of the gun, but 
are frequently above or below this level, the actual inclination 
of the gun to the horizontal when the gun is laid on a target is 
not the elevation due to range of the target only, but is a com- 
bination of this elevation due to range and of the difference 
of level between the target and the gun. When the gunner sets 
his sight shank at the correct range and, looking through the 
sight, brings the horizontal hair on the bottom of the target he 
automatically gives the gun the correct elevation above the line 
joining the gun and the target. This elevation of the gun above 
the line from the gun to the target is affected by the range only, 
and does not vary with the height of the target. 

974. When the gunner does not sight directly at the target, 
but lays the gun for direction by sighting at an aiming point, 
the gun elevation must be given by the quadrant. The quad- 
rant, therefore, has devices by which the angular elevation due 
to range may be set off and by which to make allowance for 
the difference in level between the gun and the target. 

The first is accomplished by the range disk, the operator 
setting the range announced opposite the index. 

The second is accomplished by the site device, which the 
operator has only to set at the value announced. 

The range and site data having been set off on the quadrant 
and the quadrant being in place on the gun, the operator ele- 
vates or depresses the gun until the bubble of the elevation 
level is centered. The proper combination of these two angular 



60 DBUL BEGVLATI0N8 XISLS AKTILLERY. 

values is thus automatically made and the gun has the proper 
inclination to the horizontal to cause the projectile to reach 
the target. 

075. The site is announced by the captain, Site (So and so). 

Since the guns of a battery are usually on nearly the same 
level the site is usually the same for all the guns. Sometimes, 
however, it becomes necessary to give a different site to the 
several guns. In such cases the captain commands: Site, No. 1 
(So and so); No. 2 (So and so); etc. The gunner of each piece 
sets the site indicated for his particular piece. 

976. The range is announced for each salvo or volley. 

Section VI. — Pbojectedes, Fuzes, Kinds of Fibe. 

977. There are two kinds of projectiles for the 6-inch howit- 
zer : Common shrapnel and high-explosive steel shell. A design 
for a high-explosive shrapnel is being developed. A cast-iron 
shell has been designed. 

978. The steel shell consists of a steel case with a bursting 
charge of high explosive which detonates upon striking. 

The common shrapnel consists of a steel case containing about 
1,174 bullets and a bursting charge of black powder in the basa 

If the common shrapnel bursts in air the case is not ruptured, 
but the base charge forces the nose off and expels the bullets to 
the front in the general shape of a cone called the shrapnel cone. 

979. With respect to the instant at which the projectiles 
burst, fire is classified as percussion fire and time fire. 

In percussion fire the projectile bursts when it strikes; the 
burst is then said to be on impact. 

In time fire the projectile bursts in the air before reaching 
the ground. 

980. Bursts on impact are secure'i hz i fuze which explodes 
the bursting charge upon ctfn'ting ^^^^^ "-^^^ *' i per cussion 
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fuze. It does not have to be set but is always ready to act aft 
tshe projectile is fired. 

981. Bursts in tlie air are secured by a fuze which can I 
set to explode the base charge at any time after the projectil 
is fired. Such a fuze is a time fuze. It contains a powde: 
train which starts burning at the instant when the projectile is 
fired, and, wlien the fuze is set, burns down to the base charge in 
a period of time dependent on the setting. 

982. For convenience the fuze setter for setting the time 
fuze is graduated in range. But due to errors of the fuze and 
otlier causes the base charge will not always explode at exactly 
the range set off. Moreover, it is sometimes necessary to vary 
the height of burst. For this 'the fuze setter Is arranged to 
permit changing the fuze setting without changing the range 
reading on the fuze setter. The device for accomplishing this 
is called the corrector. A corrector of about 30 ordinarily gives 
a height of burst of about 3 mils as seen from the guns. This 
height of burst Is called normal. Raising the corrector shortens 
the part of the time train which must bum before the base 
charge is reached and therefore raises the height of burst. 
Lowering the corrector lengthens the time of burning and lowers 
the height of burst. 

988. All shells are provided with percussion fuzes only. 
All shrapnel are provided with combination fuzes containing 
both percussion and time elements. The percussion element acts 

f the time element has not acted before the projectile strikes. 

■f the combination fuze be set at safety the time element can not 

ct but the percussion element may. 

984. The gun squads must know the kind of projectile and 
e fuze which are to be used. This is indicated to them by 
e commands: Shell; or, Percussion; or, ' Corrector (So much): 
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or Up (Down) (So muoh). The command shell indicates that 
shell are to be used: The command percussion indicates that 
shrapnel for percussion fire are to be used. Since shrapnel for 
percussion fire must have their fuzes set at safety and since 
the fuzes are carried at that setting in the chest, it is not 
necessary to use the fuze setter when the command percussion 
is given ; but, as the gun squads must be ready to change from 
percussion to time fire, No. 3 always sets his range scale at the 
last range announced. 

Corrector (So much) ; or, Up (Down) (So much) indicates time 
fire with shrapnel and that the fuzes must be set. 

986. When the howitzer is laid for both range and direction 
by sighting through the gun sights directly upon the part of the 
target that the fire is intended to reach the method is called 
direct laying. 

986. When the howitzer is laid for direction by sighting 
through the gun sights at an auxiliary objective known as the 
aiming point, and for range by means of the elevation level, the 

method is called indirect laying. 

* * ♦ * • 

The loading and firing are stopped. The captain may command : 
Cease firing; fire loaded pieces. The loading ceases, but the 
firing is continued until the projectiles already rammed have been 
fired. All the pieces are kept laid with the last data received. 
The signal for cease firing is a prolonged blast on the whistle 
with the right arm raised vertically until the signal is obeyed. 

987. For direct laying, the target must be distinctly visible 
through the sights; the guns must therefore be more or less 
exposed. For indirect laying the target need not ^e visible to 
the gunners; the guns may therefore be co"'''*"^'^" For these 
reasons and because indirect laying leaves v • jjtain com- 
plete independence in the mp"*r'"«i«'^»'^'i r' , . anf tf fire 



6-INOH HOWITZEB. |B 

and ordinarily results in great regularity of lieights of burst, 
ranges, and distribution, it is the usual method. 

988. In firing at aerial targets or at small targets moving 
rapidly, direct laying is advantageous because corrections for 
site are eliminated and changes in deflection are automatically 
made by keeping the cross hairs on the target. 

In firing at large moving targets or at small targets slowly 
moving, indirect laying may be used with great facility. 

Section VIII. — Fihe for Adjustment; Fike fob Effect; 

Accuracy. 

980. It is usually impossible to determine before firing the 
exact laying which will certainly give hits on the target. It is 
therefore necessary to correct the laying according to the cap- 
tain's observation of the bursts with reference to the target. 
The first part of the fire at any target is accordingly conducted 
so as to facilitate observation. Such fire is called fire for 
adjustment. 

990. The fire must always be adjusted in direction, in distri- 
bution, and in range. In time fire the height of burst must 
also be adjusted. 

As a rule, the direction, distribution, and height of burst 
may be quite accurately observed and adjusted by making 
changes in the deflection, deflection difference, and corrector. 
Adjustment of the range is morepldifficult. It is usually impos- 
sible to determine a single range which will sm-ely give hits on 
the target. On this account it is generally best to determine 
two ranges, one of which gives bursts short of the target and 
one of which gives bursts beyond the target. The determina- 
tion of these two ranges is called bracketing the target. The 
difference between the two ranges is called the bracket. 
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991. Having obtained the adjustment, fire is opened at ranges 
and, in time fire, at a height of burst which will surely give hits 
on the target. This is called fire for effect. 

992. The greatest difficulties in obtaining adjustment and the 
principal cause of lack of effect arise from errors in the fire. 
Such errors are due to inaccuracies of the personnel, to atmos- 
pheric changes, and to imperfections of materiel and ammuni- 
tion. Even though the laying be exact, a single gun will not 
shoot precisely in the same place each time it is fired. 

Inaccuracies due to the personnel are usually much greater 
tluin those due to the materiel. They result from errors in 
laying; from failure to set the scales exactly as ordered or to 
center the bubbles; from not noticing and correcting any de- 
rangement of the laying due to loading or of the settings due 
to firing; from not turning the projectile in the fuze setter in 
the proper manner ; and from similar mistakes. 

993. Rapidity of fire without accuracy is unprofitable. Accu- 
racy slowly obtained must often result in lack of effect, because 
the enemy will have time to shelter himself from the fire. The 
ideal is accuracy with rapidity. This Ideal can be attained by 
at first insisting on accuracy without regard to speed and by 
thcn-eafter gradually developing It through persistent drill of 
the jxnn squads in the firing battery. 

994. It must be realized that all men are likely to make mis- 
takes. In order that the caflfcain may not be misled, all mem- 
bers of the gun squads should be encouraged to detect and to 
leport at once any errors that are made. The causes of these 
-hould be sought and reported In order that methods and 
liiat^riel may be so Improved as to reduce the number and 
effect of personnel errors. 
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Section IX. — Methods of Fire. 

99$. Tlie methods of fire arc Are by piece, fire by salvo, 
▼oiliy lAr«, and continuous fire. 

Fire by Piece. 

999. The command for fire by pieot* is First (second, third, 
or fdtirfh) piece, only. The designated piece only is loaded ; it 
l^firfid upon the command fire by tlie executive, repeated by the 
gunner. 

\ If the captain desires that the designated piece lire only upon 
]ilB. Specific command he cautions at my command, and the piece 
fii fired' at the command fire of the captain, repeated by the 
gwner. 

Fire by Salvo. 

. IWf^. Salvos may be by battery or by platoon, Tlie command 
for a baittery salvo is : Battery right (left). Upon the command 
MtelDj tte iexecutive the pieces are fired at that command of the 
(fOJtaxexs in order from right to left at intervals of about 10 

%i8.* The command for a platoon salvo is : Right right (left) 
or. Left left (right). 

The first word of command designates the platoon which is to 
flirfe. Tiras, if the command be Right right (left) the first and 
second pieces only are loaded. Similarly if the command be 
lieft left (right) the third and fourth pieces only are loaded. 

The second word of the conmiand indicates the flank from 
which the pieces designated are to be successively fire<l. Upon 
the command fire by the executive the pieces of the platoon 
designated are fired, at the conunand (jf the gunners, in the 
orderi^rescribed at an interval of about 10 seconds. 

91321 M7 5 
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999. The interval of 10 seconds may be Increased by* cantlon- 
iiig, after the command for the salvo, at (so many) seconds. 
The interval thus prescribed will be used as long as salvos are 
tiroil until another interval is announced. 

1000. Occasionally in salvos it may be desirable to fire each 
l)iece at the specific command of the captain. The captain cau- 
tions, at my command. Each piece is then fired upon the 
command of the captain, 1. No. (so and .soX, 2; JPIRE>: eacii'.)giin- 
nor repeating the command fire when his piece is designated;" t : 

1001. When the method of tire is by piece or by platoon 
salvo, the gun squads of the pieces which are not to take part 
in the firing Ivcep all the instruments set and the pieces lajfd in 
accordance with the commands. All the pieces are thus able 
to open fire immediately. To change from fire by single piece 
or ])latoon salvos to battery salvos the command is: Battery 
right (left). Fire by piece or platoon salvos is stopped and all 
tlie pieces tal^e up the tire in sucesslon beginning at the fltink 
designated. - . . : . • 

1002. Fire by piece is particularly suited for the first shot^ih 
target practice. Salvos are suited for fire for adjustiiient on 

account of the facility with whidi the bursts may be observed; 

-' i- . • 
■ ••■•■ ■ 

Volley Fire. 

1003. The command for battery volleys is: Battery (so 
many) rounds. Upon the command Are by the executive each 
jMeco fires tlie designated number of rounds as rapidly as possi- 
ble consistent with accuracy and without regard to the other 
j)ieces. To make- certain that the correct number of rounds is 
fired each No.- 4 as he loads the piece calls out the range and 
tlie number of the round. As the last round ordered is loaded, 
he adds: Last round. Thus, the comyaand being Batterjr 2 
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rounds; ^200. On loading the first round eaeli No. 4 calls 3200, 
one; on loading the second round, each No. 4 calls 3200, two; 
last round. 

1004. In exceptional cases it may be desirable to use one 
platoon only in volley fire. In such cases the command is: 
Bight (Left) (so many rounds. Only the pieces in the desig- 
nated platoon are loaded and fired. 

1005. Volley fire is particularly suitable for fire for effect 
on account of the rapidity with which it may be delivered. 

Continuous Fire. 

1006. The command for continuous fire is : Continuous fire, 
interval (so many) seconds (minutes . If the previous fire has 
been by a particular piece, that piece only continues its fire at 
the prescribed interval. If the previous fire has been by pla- 
toon, the fire is similarly continued by that platoon only ; if by 
battery it is continued by the battery in a similar manner. If 
the interval between shots is to be irregular, the captain gives 
the necessary instructions. 

If the continuous fire is to be by piece the captain liabitually 
causes at least one round to be fired from the piece which is to 
take up the continuous fire before giving the command for con- 
tinuous fire. Similarly, if the continuous tire is to be by platoon 
or battery, he causes the designated platoon or the battery to fire 
at least one salvo before giving tlie command for continuous fire. 

1007. . !._. 



1008. 
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Section X. — Classes or Targets, Appbopbiatk Msthox^s of 

Fire and Brackets. 

1009. Targets are classified with reference to their nature as 
artillery, infantry, machine guns, etc. They are also classified 
accordiug to their movement, or power to move, as fixed or 
stationary, transient, and moving* All of these may, of course, 
vary as to size and as to degree of movement 

1010. Fixed, or stationary, targets are targets which are fixed 
to tliGir position for at least a considerable time. Examples of 
such targets are buildings, trenches, artillery in position, troops 
lield under cover by fire. 

Transient targets are those which while fully exposed to 
tire are likely to remain so for a very brief time. Examples of 
such targets are infantry skirmish lines, machine guns, observa- 
tion parties. 

Moving targets are those which are changing their location. 
Examples of slowly moving targets are large bodies of troops 
on the march, infantry whether on the march or advancing to 
the attack, wagon trains on the mar<»h. Examples of rapidly 
moving targets are artillery at fast gaits, charging, cavalry, 
cavalry at fast gaits, small bodies of mounted men, motor cars. 

1011. Against all fixed targets salvos are ordinarily used in 
fire for adjustment, which is usually continued until a suitable 
bracket has been obtained. 

1012. Against transient targets it is necessary to be content 
with a wider bracket. In extreme cases it may be desirable to 
assume a bracket of considerable depth based on the observa- 
tion of the first bursts. Transient targets are usually attacked 
with shrapnel. Salvos are usually appropriate during fire for 
adjustment. Volleys are used in fire for effect 
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1018; Slowly moving, targets or long targets moving across 
the line of fire are attacked by shrapnel in the same manner 
as fixed targets. Either direct or indirect laying may be used. 
During direct laying volleys are usual during adjustment as 
this method gives the gunner more independence in the instant 
of firing, and he is better able to take advantage of the moment 
when the target is most visible and his layitag most accurate. 
Volleys are used in fire for effect. 

1014. Rapidly moving targets or small moving targets are 
attacked by shrapnel in the same manner as in the extreme case 
of transient targets. Volleys are ordinarily used both in fire 
for adjustment and in fire for effect. If the target is small 
indirect laying is usually ineffective. 

1015. When the target is moving across the line of fire and 
the trail has to be shifted, the gunner traverses the muzzle of 
the gun as far as it will go in the direction opposed to that in 
which the target is moving. This enableis him to take advan- 
tage of the greatest possible amount of traverse on the' car- 
riage. In shifting the trail No. 2 sights along the gun and 
directs it on the head of the target. 

Section XI. — Fikinq Data and Their Communication to the 

Gun Squads. 

1016. The firing data embrace all the information and com- 
mands necessary to enable the gun squads to accomplish the 
orderly, rapid, and accurate service of the pieces. To this 
end it is essential that the firing data be communicated to the 
guns in an habitual sequence. First place must be given to 
the elenient of the data most essential to commencing the serv- 
ice of the pieces. The sequence should favor as far as possible 
the completion of one operation by a particular member of the 
gun squad before he is required to take the data for another. 
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1017. The necessary data for indirect laying in their tmt^tual 

soQiiencc are — 

1. Tlie designation of the aiming point. 

2. Tlie deflection. 

8. The deflection difference. 

4. The site. 

.J. The kind of projectile (corrector, shell, or percussion 
fcshrapuel). 

6. The method of tire. • . . . 

7. The zone. 

5. The range. 

t). The command, by the executive, fire. 

1018. The necessary data for direct laying in their habitttal 
sequence are — 

1. The designation of the target. 
tl. The deflection. 

3. The kind of projectile (corrector, shell, or percussion).. 

4. The method of fire. 

^). The zone (if other than 3). 

■ ... 

0. The range. 

7. The command, by the executive, fire. 

1019. Fire at will being an exceptional and special method, 
in wliich the sight and the fuse setter have fixed settings* 
(1008), and direct laying with shrapnel is always used, "the 
f»nly fli'iug diitii necessary are the designation of the target, the 
method of tire, and the command fire. 

1020. It is generally possible to communicate certain items 
of the data before the moment for opening fire. For example, in 
indirect laying the aiming point may be designated and the 
approximate deflection and the deflection difference announced 
as soon as the guns are established. 
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102pl# Ejtcept when the captain is near enough to the battery 
to make his voice heard by all the gun squads, the executive 
repeats all the firing data. Without awaiting any signal or 
command from the captain the executive gives the command 
fire at such time after the range is announced as will insure the 
orderly delivery of the fire. If the captain desires to give a 
range without opening fire, he cautions Do not load before an- 
nouncing the range. To load and fire he again announces the 
range. To suspend the fire at any time the captain commands 
or signals: Cease firing. The loading and firing are stopped. 
The captain may command: Cease firing, fire loaded pieces. 
The loading ceases but the firing is continued until the pro- 
j'ectiles already rammed have been fired. All the pieces are 
kept laid with the last data received. The signal for cease 
firing is a prolonged blast on the whistle with the right arm 
raised vertically until the signal is obeyed. 

1Q2?. Bach gunner gives the command fire so that his piece 
will be fired at the proper time after the command fiie by the 
executive. No other Item of the firing data Is repeated unless 
it is called for. When a member of a gun squad does not under- 
stand any item of the firing data he asks his chief of section 
for It, thus, Site? Corrector? etc. (950). 

1023. The complete firing data (1017-1018) are always nec- 
essary before firing the first salvo or volley after occupying a 
position. After the first salvo or volley the captain announces 
only so much of the data as he desires to change, except that 
the range is always given as a definite signal to load and for 
the executive to give the command fire at the proper time. 

In firing shell or percussion shrapnel each piece Is loaded as 
goon as it Is 0red; but the range is, nevertheless, given as a 
definite signal for the executive to give the command fire at 
the proper time. 
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1024. In the exceptioual cases ta which the captain causes 
each piece to fire at his command the executive ^et^ats the 
(omuiand: No. (So and so) Fire, unless the captain is near 
('iK)ugli to the guns to make his voice heard by all the gun 
scjiiads. Each gunner cautions fire at the proper time. 

Se( HON XII. — CoMPiNED Duties of the Members of the Gun 

Squads. 

1025. The duties of individuals in the gun squad are not in- 
dependent but are closely related. Teamwork is essential to 
rapidity and accuracy of tire and, therefore, to its effectiveness. 
Each man must exactly perform his functions without inter- 
fering with other men. Each nuist cooi)erate with and assist the 
others in every practicable way. 

1026. To attain a high quality of teamwork the most neces- 
sary requisite is a profound knowledge by each man of his own 
functions and facility in executing them at high speedy . reln- 
for(!Od by a thorough understanding of the duties of each of the 
other members of the gun squad. 

1027. In the lirst combined drills it is advisable to explain 
exactly what each man does after the announcement of each Item 
nf tli(^ firing data. After this explanation the men should be re- 
( nil red to perform their duties precisely but slowly. .As the la- 
st i-uction jn-ogresses, they are urged toward greater rai)idi^ 
\\ itliout sacrifice of precision. When the squads are working 
smoothly as units, the explanations are omitted. Finally the 
tiring data are announced with as great rapidity as is consistent 
with distinct enunciation. 

1028. Rapidity on the i^u't of the gunner In traversing the 
piece to the center of its traverse when the trail is to be shifted 
in indirect laying facilitates the work of the chief of section. 
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BUUUftljir, fdr lajrini; at movius targets the work of the can- 
kone^ is gteatly facilitated if the gunner, when the trail must 
be shifted, rapidly traverses the gun as far as it will go in the 
direction opposed to that iu which the target is moving. The 
^nner must not interfere with the elevating mechanism in in- 
direct laying. 

10». 

Each chief of a gun section firing, when his* piece is ready, 
f&d&a the executive and raises the right hand. At the latter's 
Slffoal he gives the command for firing. The executive causes 
the. piece or pieces to be fired in the appropriate order at the 
iatenral given in the command. When fired, each piece firing is 
loaded, laid, and made ready for tlie next round. 

At each piece firing the chief of section requires the ramming 
of projectiles to be postponed as long as is possible without de- 
laying the firing, in order that as few projectiles as possible 
may 'be left in the pieces firing when the command cease firing 
is given and also that in time fire, cliauges in fuse setting may 
be made as soon as announced. 

..The captain observes the fire and makes such changes in the 
flribg data as may from time to tinui be necessary. 

To discontinue the firing the captain commands : Cease firing. 
Th^ ilpading and firing immediately cease. The captain may 
command: Cease firing, fire loaded pieces; the loading ceases 
but the firing is continued until the projectiles ah-eady rammed 
have been fired. 

When the continuous tire is by singh» i)iece or i)latoon and is 
to continue for a considerable time the captain may direct that 
the squads at the pieces not firing r(»main at ease or be dismissed. 

1080. „„ 

10*1. 

1082. 
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Chapter V. 
REPLACEMENT OF AMMUNITION AND OF CASUALTIES. 

1033. The ammunition chests of the firing battery should 
always be kepf as nearly filled as practicable. If this is not 
practicable, one caisson and limber for each piece should be 
kept filled. It is also important, especially when the supply is 
short, that the ammuniton be equalized among the gun sec- 
tions. If it is probable that the expenditure is likely to be con- 
siderable, additional ammunition may be brought up and stored 
at suitable places near the pieces. 

1034. In the service of the piece, if practicable, ammunition 
is drawn directly from any storage piles, otherwise it is drawn 
from the caissons and limbers of the firing battery. The en^^ty 
chests are refilled from storage piles or from the combat train. 

1035. When the battery is not under fire, this replenishment 
should be more or less continuous and may be carried by Nos. 
7 and 8 of the gun sections and the cannoneers of the fifth and 
sixth sections under the direct supervision of the chief mechanic. 
When the battery is under fire, or for any other reasons, it may 
be advisable to take adantage of lulls in the firing of the battery 
and utilize all the cannoneers in bringing up ammunition. 

1036. The caisson sections of the combat train are brought 
up and posted as near the firing battery as practicable. Upon 
orders from the captain or the executive, ammunition may be 
transferred therefrom to the firing battery : 

74 
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(a) By hand, utilizing such cannoneers as are available. 

(6) By bringing one or more of the combat train carriages 
into the firing battery by team or by hand and transferring by 
hand to storage or to the firing battery chests. 

(c) By removing the empty caissons and Umbers from the 
firing battery by team or by hand and replacing them by filled 
caissons and limbers brought up from the combat train by team 
or by hand. 

Iii the latter case (c), if the carriage from the combat train 
is brought up by its team, the same team may be utilized to 
withdraw the empty carriage. This method is preferable to 
the others as avoiding man handling the carriages and ammuni- 
tion. 

1087. The exact method to be used in the resupply of am- 
munition to the firing battery depends upon the circumstances 
of the case. As a rule, such situations as render it probable 
that there will be a considerable expenditure of ammunition 
justify the accumulation of a considerable supply in suitable 
places near the firing battery. In such cases the caissons from 
the combat train may be brought up whenever conditions per- 
mit and the ammunition transferred to the supply stored on the 
ground or in some convenient place. 

1088.. AVliatever the method of resupplyiiig the firing liattory 
from the combat train, it is desirable to use all of the men 
available- in making the transfer, so tliat the teams and the 
empty carriages may be removed from the vicinity of the guns 
as rapidly as possible. No fixe<l rnle can be given for the 
employment of the men in this transfer. The executive gives 
the necessary orders for the rapid and orderly accomplishment 
of the work. 

1089. The executive, under the direction of the captain, ha** 
charge of the replacement of casualties. Every effort must 1 
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mafic to prevent the persoanel with any plecr. In action froip 
fiilllnE below a streugth of 2 noDCominlseioned officers and 6 
privates. • 

1040. As a rule each cnsualty In officers Bud noncommis- 
sioiiod officers Is replaced bj- the nest Junior available in the 
unit or siibunii. 

The captain is tempontrlly replaced by the senior officer at 
noncommissioned offlcei' at his station, who takes over the dutlet 
of the captnlD, continues the action of the battery, and notifies 
thf^ spnior officer of the casualty at tlie first opportunity. 

Ouuners and Nos. 3 and 4 are replaced by the beat Instrncted 
men available. 

1011. When man-handllQg the carriages, Nos. 7 and 8 are 
necessary members of tiie gun squad, but during: actual loading . 
and Ilrlng they are useful only as reliefs for the other numbered 
cannoueers or for transporting ammnnltlon, and their absence 
from the squad does not necessitate any changes In the duties of 
the cannoneers. If, however, the strength of the squad Is re-, 
(l\ic«i below 6 privates, duties are assigned to the remalnlDg can- 
s follows : 

DUtrlbutiwt of dutiet. 



1012. In action, If casualties become excessive, the service 
3t one or more howitzers may be discontinued, aud the can- ' 
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ncoaeers sent to assist at other pieces so as to have, if possible. 
a gunner and three men for the service of each piece. 

1048. In order to accustom the personnel of the firing bat- 
tery to replacing casualties and to serving the pieces with a re- 
duced number of men, the captain frequently designates individ- 
uals who are to fall out. This training should not, however, be 
begun until the instruction of tlie personnel is well advanced. 



Chafter VI. 

SEltVlOK PRACTICE. 

Section T. — Definitions. 

1044. Angle of departure: The angle between the plane of 

site and the line of departure. ' 

Angle of fall: The angle between the plane of site and the 
tangont to the trajectory at the point of fall. 

Angle of incidence: The angle between the plane of the sur- 
face struck and th(? tangent to the trajectory at the point of 
impact. 

Burst center, center of burst, or mean point of burst: The 
point about whicli tlie points of burst of several projectiles are 
evenly distriluUed. 

Burst interval: The distance in the plane of site from the 
point oi" l>urst to the target. 

Burst range: The distance from the muzzle of the gun to the 
pdint of hurst. 

Counter slope : A slope which descends toward the enemy, and 
is wholly or partially hidden from.Iiim by the covering crest 
of the reverse slope. 

Crest: The sunuuit of a ridge. 

Curved fire: Fire with low muzzle velocity, the elevation not 
exceedinji* ."»40 mils. 

Danger space: The distance, in the plane of the slope consid- 
ered, over which an object of a given height would be struck. 

Deflection: The angle between two vertical planes containing 
one I he line of sight, and the other tlie axis of the bore. 
78 
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O^efleotion center. The point about whicli bursts in air or im- 
pact are evenly distributed in direction. 

Direct lire: Fire witli high muzzle velocity, the elevation not 
exceeding 360 mils. 

Direct laying: Pointing the gun for direction and elevation 
by directing the line of sight upon the target. 

Drift: The departure of the projectile from the plane of fire 
due ta its rotation and to the resistance of the air. 

Elevation: The angle between the plane of site and the axis 
of the bore when the gun is laid. 

Height of burst: (1) The vertical angle between the plane of 
site and a right line joining the muzzle of the gun and the point 
of burst. (2) The ordinate of a point of burst. 

Height of burst center: The point about which bursts in air 
are evenly distributed in height. 

High angle fire : Fire with elevation exceeding 540 mils. 

Indirect laying: Pointing the gun for direction by directing 
the line of sight upon an objective other than the target, and 
for elevation by the use of a quadrant or elevation level. 

Jump : The angle between the line of departure and the axis 
of the bore before firing ; hence, the difference between the ele- 
vation and the angle of departure. 

Line of departure: The prolongation of the axis of the bore 
at the instant the projectile leaves the gun. 

Line of sight: The right line passing through the sights and 
the target or the aiming point. 

Mean height of burst: (1) The height of the burst center, 
(2) The average of several heights of bursts. 

Xil: The unit of angular measure, one sixty-four-hundredth 
of a circle. The arc which subtends a mil at the center of a 
circle is, for practical purposes, equal to one one-thousandth o* 
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the i-rttlius. The arc and its tangent are nearly equal for angles 
not greater than 330 mils. 

Military crest: Tlie line nearest a crest from which all the 
li round toward the enemy may be seen and reached by flre. 

Muzzle velocity: The velocity of the projectile at the instant 
il leaves the bore. Velocities are measnred along the tangent 
k) the trajectory at the point considered and are expressed in 
leet per second. 

Normal corrector: The corrector setting which gives a norinal 
iieiglu. 

Normal height: The liei^ht of burst giving the maximum 
crtect 1'roin a projectile. 

Ordinate: The distance of a point of the trajectory from the 
]»lane of site. The maximum ordinate is the ordinate of the 
hlLrliest point of the trajectory. 

Parallax: The angle at any point subtended by any giv^ line. 

Plane of fire: The vertical plane through the line of depflir- 
tiire: also called plane of deporfure. 

Plane of site: A plane containing the right line from the 
nmzzle of the jjim to the target, and a horizontal line perpendicu- 
lar to the axis of the bore at the muzzle. 

Point of burst: The point at which a projectile bursts in the 
air or at which it would have burst in the air had it not struck 

lilC lil'OUlKl. 

Point of fall, of impact, or of graze : The point where the pro- 
ject lie strikes. 

Probable error: The amount of error that, in a large number 
oi* occurrences, will be as often exceeded as not. 

Quadrant angle of departure: The angle between a horizontal 
plane and the line of departure. 

Quadrant elevation: The angle between a horizontal plane 
and the axis of the bore when the gun is laid. 



6-INCH HOWITZER. 81 

Bange: The distance from the muzzle of the gun to the 
target. 

Range center, center of impact, or mean point of fall: The 
point about whicli the points of fall, reduced to the plane of site, 
are evenly distributed. 

Range or burst center: The point about which bursts in air 
are evenly distributed in range. 

Site: The angle between a horizontal plane and a right line 
joining the muzzle of the gun and the target; called also the 
aiigle of position. The origin of site scales is taken at 800. 

Trajectory: The path described by the projectile in its flight. 

Remaining velocity: The velocity of the projectile at any 
point of the trajectory. 

Reverse slope: The slope which, from the direction of the 
enemy, is hidden by a ridge of which the slope is a part. 

Terminal or striking velocity: The remaining velocity at the 
point of burst or point of fall. 

Time of flight: The time in seconds required for the projectile 
to travel from the muzzle of the gun to any point of the trajec- 
tory' — usually to the point of fall or of burst. 

Section II. — The Trajectory. 

1045. The relation between the elements of the trajectory is 
influenced by the muzzle velocity of the projectile, by the angle 
of departure, and as soon as the projectile has left the bore, by 
the force of gravity, the resistance of the air and the rotation of 
the projectile around its axis. 

If the force of gravity, the resistance of the air, and the rota- 
tion of the projectile around its axis could be eliminated, the 
projectile would describe a straight line and its velocity would 
91521**- -17 6 
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remain constant. If the projectile be supposed to be Infinenced 
only by its velocity, the angle of departure, and the force of 
gravity, it can easily be shown that it would describe a curve, 
the liighest point of which would be the center of the trajectory, 
and that both halves of the trajectory would be identical in 
shape. But the resistance of the air acts to reduce the velocity 
of the projectile from the instant it leaves the muzzle, and con- 
sequently influences the path which it describes, so that in 
reality the highest point of the trajectory is nearer to the far 
end, and the two parts of the trajectory are unequal and un- 
symmetrical. 

In order to force the projeetile to travel along its trajectory 
with its point foremost, a rotary motion is imparted to It by 
the rifling in the gun. 

1046. When the target and the gun are in the same hori- 
zontal plane, the proper elevation for the gun is the range-table 
elevation. 

When they are not in the same horizontal plane, the proper 
elevation for the gun is the range-table elevatien plus <xr minus 
the site. The site is additive if tlie target is higher than the 
gun, subtractive if it is lower. 

1047. When direct laying is used, the site is automatically 
taken into account, as the line of sight is directed on the target. 
On the other hand, when the elevation is given by the quad- 
rant it must be increased or diminished by the site, so as to 
bring the trajectory on the target. 

1048. The remaining velocity decreases as the range incriea^. 

1049. The time of flight increases more rapidly than the 
range. 

1050. The drift increases more rapidly than the range. By 
increasing the deflection by the amount of drift for any range 
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the axis of the bore may be pointed as far to the left of the 
target as the shot would drift to the right. 

1051. The fuze of the slu'apnel permits its use for eitlier 
percussion or time firo. In time fire, under normal atmospheric 
conditions, tlie fuze sliould cause explosion at a determined 
burst interval. 

1052. When the time train burns too slowly, low points of 
burst, bursts below the target, or explosions on impact are ob- 
tained. When it burns too quiclily, high points of burst are 
obtained. 

1053. When a shrapnel explodes in the air the bullets are 
expelled from the case to the front, then* paths, taken collec- 
tively, assuming the general shape of a cone, called the cone of 
dispersion, the apex of which is the point of burst, the axis 
coinciding approximately with the continuation of the trajec- 
tory. 

The angle between tlie two lines cut from the surface of the 
cone of dispersion by a plane passing through its axis is called 
the angle of opening.- 

The angle of oiDening depends upon the relation between the 
velocity of rotation and the remaining velocity. 

Manipulation of the Trajectory in the Plane of Fire. 

1054. In the course of firing, the captain will be constrained 
to utilize the relations existing bet^veen the elevation, the site, 
and the corrector, which are the following: 

The location of the trajectory in the vertical plane depends 
upon the site and the elevation. It may be changed by chang- 
ing one or tlie other of these elements, or the same location 
may be retained by making the proper changes of both in oppo- 
site senses. 
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A variation of the site affects tlie range tlie same as an equal 
variation of tlie elevation. 

The hei^rht of burst under normal conditions depends only 
on the site and the corrector. 

If the site only is varied, the point of burst is displaced In 
hoiirhr, but not in range; if the corrector only is varied the 
l>oint. of burst is displaced at the same time in both helgbt and 
range. Simultaneous and equal but opposite changes of site 
and corrector cause no change in height of burst,' but the burst 
ranj^e changes. 

The burst range depends only on the fuze setter range and 
corrector settings. It is increased or diminished by Increasing 
or diminishing the fuze setter range or by lowering or raising 
the corrector. 

The points of bui*st of two or more rounds are not coincident 
iinloss these three elements remain constant, or unless all three 
change at the same time by suitable amounts and in the pr<q;)er 
relation. 

The differences in range shown in the range tables ns corX^ 
spending to given variations of elevation are measured In the 
plane of site. On slopes greater than the plane of site, such 
as a counter slope, the difference in ranges to points of fall 
will be less than that in the tables. On terrain inclined In the 
opposite sense, such as a reverse slope, tlie difference In ranges 
to points of fall will be greater than that in the tables. • 

Sectiox III. — General Pbovistons. 

1055. To render effective assistance to other arras upon the 
battle field, field artillery must be able to deliver a timely and 
overpowering fire upon any designated part of the enemy's 

position. 
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1066. The battery is the fire unit. 

1057. Those areas of the hostile position within which fire 
is to be delivered by particular artillery units are called sectors. 
They are usually described by reference to prominent points of 
the terrain, right lines to which, from the observing station of 
the commander of the artillery unit considered, limit the area 
assigned. WithiU; and sometimes outside, the sectors assigned, 
fire must be delivered upon objectives called targets, 

1058. The tactical command of one or more fire units with a 
view of bringing their fire to bear upon a suitable position 
upon the proper targets at the appropriate time is called fire 
direction. 

1059. The dispositions that must be made and the technical 
determinations of the data necessary before opening fire con- 
stitute preparation of fire. 

1060. Conduct of fire consists in employing the technical 
means necessary to cause fire of the desired nature to be brought 
to bear upon the target. 

1061. The officec^charged with the conduct of fire must be the 
master of the fire of his gims. He must be able to turn the 
fire promptly upon any target at will and to regulate its in- 
tensity and distribution as circumstances require. The attain- 
ment of this condition requires on the part of the officer com- 
plete familiarity with the weapons at his disposal and skill 
and quick decision In their use, and on the part of the organi- 
zation thorough knowledge of the materiel, uniform and reliable 
service of the piece, cooperation of all parts, and strict fire 
discipline. 

1062. Accurate and skillful cooperation of several batteries 
under a single command is the foundation of proper fire 
direction. 
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1068. Owing to iniiccurucies in the determination of f 
(lata, to tlio influence of weatlier conditions, to errors ma^ 
the service of the guns, and to imperfections in mat^rief 
ammunition, fire must be delivered and, on the basis of o 
\ at ions, corrected to insure effectiveness upon the target. 
ing su(!h fire effect is desirable. Fire of this nature is c 
fire for adjustment. 

When lire has been thus adjustCMl it must be continued, < 
with changed data, to secure effect. During such fire-contl 
observation is necessary. Fire of this nature is called fir 
effect. 

Section IV. — Positions. 

1064. Artillery may be posted for immediate actios, in o 
vation, or in readiness. 

AVhen posted for immediate action the guns are unliml 
and fire is opened as promptly as possible upon the indie 
Inrgets. 

AMien posted in observation the guns are unlimbered an 
l)j-eparations made for opening fire at the desired moment 
the existing or exi^ected targets. 

When posted in readiness the guns are not unlimbered. ' 
are held under cover near a position for possible imme 
action, but so that they can be moved quickly to another loc 
if the development of the tactical situation so requires, 
the meantime the immediate tactical situation is studio, 
tions in the neighborhood for posting the guns to meet difft 
eventualities arc* selected, and preparations are made for < 
pying the .selected positions and for promptly opening fire 
the existing or expected targets. 

1065. Positions are defined as masked or in the open, ac 
ing as they afl!ord co^cenlnient from the hostile position or 
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When no conceaUnent is afforded the' g\ins are said to be in 
the open. 

When concealment is afforded, the guns are said to be under 
cover or in a masked position, and the Hre is referred to as 
masked fire. 

The degree of concealment varies. Thus : 

(a) If the guns are posted so that through the sights the 
hostile pp^ition can be seen over the mask, they are said to be 
in the open. 

(&) If where a dismounted man can just see the hostile 
position over the mask, they are said to have dismounted 
defilade. 

(o) If where a mounted man can just see the hostile position 
over the mask, to have mounted defilade. 

(d) If so that the flash of the gun will be concealed from the 
hostile position, to have fiash defilade. 

Positions are described by the foregoing terms. 

1066. The hostile position against which defilade is taken 
may be the target, to b.e attacked; preferably, however, defilade 
is taken against the highest position from which enemy parties 
can effectually observe. 

1067. A defilade of 4 yards is sufficient to conceal the flash 
of the gun by day. A defllade greater than this is still referred 
to, however, as fiash defilade. 

Complete concealment Is obtained only In positions having 
flash defilade. 

106^' The captain of a battery acting alone usually has great 
latitude in choosing the position for his battery. 

In battalion the choice of a battery position is limited by 
the battalion commander, who must consider neighboring bat- 
teries and many other conditions. 
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1069. By whomever it may be chosen, the position of th 

suns should conform to certain conditions "svhose requirem« 
are frequently contradictory. 

First. The battery sliould bo able to fulfill its tactical mil 
sioii : that is, it must be able to tire efiCoctivoly upon its targets. 

Second. It should be as little expostni as possible to liostil 
observation or lire. 

Third. The facilities for command of the battery should t 
such as will insure the rapidity of hn^ demanded by the tactici 
situation and the nature of the targets. 

1070. Indirect laying permits the conduct of tire from a. dii 
tance. The difliculty of transforming information at tlie locj 
lion of the officers conducting tire for application at the gur 
increases more or less with the distance and direction of sepi 
I'ation and with the difference of altitude. The difficulty < 
transmission of information also increases with the distance. 

Skction y. — Duties ov Officers. 

1071. Due to the extensive use of cover brotight about b 
the efTiciency of modern firearms, the targets of artillery ai 
certain to be concealed from view a greater part of the tin 
and likely, when visible, to remain so but a short time. 1 
find out where the enemy is, to determine definitely the loc 
tion and nature of hostile bodies, and to secure the informat;lc 
which will enable the guns to open prompt and effective -fl] 
liave hence become duties of the first importance. Before tl 
commencement of the action and through all its phases th 
information must be sought. Preparation must be made on tl 
tactical side for posting the guns where they will be moi 
effective, and on the technical ^'Me for securing the data whi( 
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will permit fire to be opened promptly on all the positions which 
the enemy is known or expected to occupy. 

1072. The commander of the troops determines the object 
of the action, fixes the extent of Artillery support to be fur- 
nished the larger units, and indicates important objectives for 
special attack. 

The distribution of objectives and the determination of the 
way in which the Artillery is to attack them are the province 
of the Ai'tillery commander. 

1078. At the beginning of the action the Ai'tillery brigade 
commander, knowing the objective of the Infantry, what troops 
are designated to attack these objectives, and the degree of sup- 
port for the different attacks, distributes the Artillery at his 
disposal so as best to accomplish the desired results. He desig- 
nates the organizations that are to support a particular attack 
and those that are to be held in observation or in readiness to 
meet the developments of the action. He makes clear to his 
subordinates the mission that each is to accomplish. As the 
combat progresses he keeps himself informed of the progress of 
the different attack and if necessary modifies liis ijjitial orders. 
He keeps his subordinates informed, as far as possible, of the 
situation and of changes in the general plan. 

1074. The regimental commander causes his unit to take 
position and assigns sectors to the battalions in accordance with 
the orders he has received. He keeps himself constantly in- 
foa'med as to the dispositions both of the enemy and of the 
troops with which his regiment is cooperating. He takes steps 
to insure an adequate supply of ammunition. In certain cases, 
as, for example, when it may be necessary to concentrate the 
fire of his entire regiment against a comparatively narrow front, 
the regimental commander may have to direct the fire in detail. 
In general, however, he indicates the portions of the € 
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line upon which fire is to be delivered, leaving the details of fire 
direction to his battalion commanders. 

1075. The battalion commander directs the fire by assigning 
targ(?ts to the batteries and by furnishing them such information 
and tiata as will tend to increase the efficiency of their fltre. To 
this cud he transmits to them such information concerning the 
nature of their targets, ranges, conformation of the ground in 
the vicinity of the objectives, etc., as may become available from 
maps, reports, and orders received, from his personal recon- 
lioissances, or any other source. 

The battalion commander must keep himself constantly in- 
formed as to the effect of the fire. 

1076. The battalion commander designates targets and as- 
sures himself that they are identified. Technical details are 
ordinarily left to the battery commanders. 

1077. Sudden changes in the tactical situation may cause 
the battalion commander to take under the fire of his batteries 
targets not originally assigned to his unit. He will at once 
report the fact to his immediate superior. 

1078. Within the battalion changes of objectives are usually 
ordered by its commander and communicated to all batteries con- 
cerned, but a battery commander may order change of objective, 
on his own responsibility, for the support of troops in a critical 
situation, or when necessary for the close defense of his guns, 
reporting his action as soon as practicable to his immediate 
superior. As such cases usually necessitate fresh adjustment, 
involving loss of time, the targets should not be changed except 
in emergencies until the result sought against the former target 
have been fully attained. 

1079. When communication is broken between a battery com- 
mander and his battalion commander the former will take 
over the duties of fire direction. 
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1080. It is the duty of all commauders to transmit to officers 
conducting fire all available information which would assist in 
adjusting tho fire or in increasing its effect. It is the duty of 
all newly arriving units to seek information of this cliaracter 
from units already in action, and it is the duty of all officers 
having this information to furnish it. 

1081. Fire direction is the function of battalion commauders, 
who exercise it in detail by assigning targets to particular bat- 
teries, and of higher Field Artillery commanders, who usually 
3xercise it by assigning sectors to battalions. 

1082. Conduct of fire is the function of battery commanders^ 

1083. In the general case the Field Artillery commanders as- 
sign duties to their subordinates, specifying clearly and as suc- 
cinctly as possible the tasks to be accomplishcMl by each; they 
exercise supervision over the supply and expenditure of ammu- 
nition, giving such special directions as may be necessary to 
Insure the same being used to the best advantage to meet the 
requirements of the various phases of the action ; tliey assist 
their subordinate commanders by keeping them supplied with 
all attainable information which will aid in the adjustment or 
employment of fire; but they refrain from interfering in the 
details of conduct of fire or the service of the guns, interposing 
only when it is perfectly obvious to them, after careful observa- 
tion of the fire, that the target is misunderstood or that the 
desired resiUts are not being attained. 

1084. Cases may exceptionally arise where it will be neces- 
sary for the higher Field Artillery commanders to conduct the 
Are of a part of their commands. Suitable tactical dispositions 
should be sought to avoid such cases, which are most likely to 
Dccur in close country where targets visible to the higher com- 
manders may not be visible from the stations of subordinate 
commanders. 
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1085. The higher Artillery commanders are concerned 
cially — 

1. To procure by all possible means definite information i 
the position of hostile bodies, or as to the positions liable 1 
occupied by them. 

2. To select positions or areas to be occupied by the dlff< 
units of Artillery and to cause reconuoissance officers to d 
mine the necessary firing data for these positions. 

3. To assign each unit its particular duty or task, designs 
when appropriate, those units for immediate action and the 
take position in observation or in readiness. 

4. To formulate clearly in their minds the terms or met 
which they will employ in the designation of objectives 
j,^ets, aiming points, registration marks, etc.). 

5. To provide each subordinate commander and to keep 
provided with all available information, technical and tac 
which will assist him in the performance of his duties. 

For this purpose, to organize the service of information 
communication so that information as to positions and n 
meuts of the enemy and of our own troops may, on the one 1 
be quickly obtained and, on the other, be quickly transmits 

6. To organize and maintain the service of ammunition 
other supplies^ 

1086. Battery commanders are concerned especially — 

1. To select suitable observing stations for themselves 
to post auxiliary observing parties, if practicable^ so that 
may assist in the observation of fire. 

2. To examine the target assigned and endeavor to deter 
clearly is nature, its extent, and its relation to surroui 
objects. 

3. To study the terrain in the neighborhood of the ta 
locate, if possible, any ravines, hollows, or obstructions v 
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would hide the fall of projectiles, and decide whether it will 
be necessary or preferable to adjust the fire upon some particu- 
lar part of the target rather than upon the wliole front. 

4. To measure the front to be attacked and decide upon the 
method of distributing the fire. 

6. To decide upon the method of laying, selecting an aiming 
point if Indirect laying is to bo used. 

6. To determine the initial firing data, if they have not been 
famished by the battalion commander or reconnoissance officer 
or from other sources. 

7. To decide whether the adjustment is to be by time or per- 
cussion fire, and whether by platoon or by battery. 

10B7. The executive establishes his station near the guns, in 
a location from which he can most readily exercise his func- 
tions and communicate with the station of the battery com- 
mander. 

1088. The time available for the performance of the fore- 
going duties depends entirely upon the nature of the action. 
In some cases they must be performed with the utmost celerity ; 
in others the opportunity is afforded for deliberate and com- 
plete preparation before opening fire. Every eflfort must be made 
to reach the position in advance of the moment for action, and 
flLUS gain the opportunity to appreciate the situation and make 
tlie necessary dispositions for the prompt opening of effective fire. 

Section VI. — Observing Stations. 

1089. The oflTicer conducting the tire should choose his ob- 
serving station so that he can see all of his sector and as much 
as possible of the adjoining terrain. 

To facilitate the transmission of orders and the proper exer- 
cLbo. of command the station should be tis near the guns as the 
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conditions permit. This may often be accomplisheU by 
elevated observing stations, such as trees, buildings, etc 
specially prepared ladder or tower. 

When the observer is in immediate proximity to the g 
is usually necessary for him to take post on their win 
flank in order that his view may not be cut off by du 
smoke and that his voice may carry more certainlj'. 

1090. The commander of an isolated battery frequently 
wide latitude in the selection of his observing station, 
the proximity of other batteries, the advantage of flash d( 
and of withdrawing the guns from their mask to redu 
chance of their being reached by searching fire, anil th< 
pelllng necessity of observation of the sector may impose 
tion remote from tlie guns. In such a case reliable con 
cation must be established and maintained. 

1091. If the station Is In immediate proximity to the 
or is apt to be subjected to the enemy's searching fire, si 
protection from hostile fire should, whenever possible, t 
vidofl for the observing ofiQcer. 

1092. Battalion commanders should seek observing st 
from which t hey can both surely see the terrain asslgi 
their units and communicate quickly and certainly wltl: 
battery commanders without complicating the communi 
of the latter with their batteries. The most favorable sit 
is one near to and between two of the batteries whe: 
stations of the major and two captains may be closely 
dated. 

1093. Auxiliary observers may frequently be used wl 
vantage at stations near the targets or at a conslderab 
tance to a flank of the line of fire. Elevated stations ar 
ticularly favorable. In the selection of such stations th( 
Important requlrem^"*^' i^e a plain view of the target a 
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adjoining area, cover from hostile discovery, and sure and swift 
communication with the stations to which they are auxiliary. 

Observers close to the target should preferably be established 
from battery personnel. Except when a battery is acting alone, 
flank observers will ordinarily be supplied by the battalion 
commander. Flank observers who are intended to assist in 
adjustment of fire should be in visual communication with the 
unit from which they are sent out. 

1004. Auxiliary observing stations are also established in 
captive balloons and in mobile aircraft. 

Section VII. — Communications. 

Methods. 

1095. The best means of communication is the voice, using 
tb^ megaphone if necessary, but frequently communication must 
be by telephone, by buzzer, by signals, by relays of men for 
voice transmission, by courier. The whistle also may be used. 

1096. Alternative means of communication should habitually 
be established. 

1097* Each battery, each battalion headquarters, and each 
regimental headquarters is provided with suitable apparatus 
foK signaling and for electrical communication. 

The available mat6riel must be employed according to a flex- 
Ible scheme, and each case must be solved according to the 
particular necessities. 

1098. Frequently the higher commanders will find it con- 
venient to post themselves near one or more of their .subor- 
dinates and communicate with them by word of mouth or by 
couriers. The materiel and personnel thus freed from other 
use may be utilized in establishi"^ »omTIlllnir>nfi/^n th^-v, mxxil- 
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He reports to the telephone corporal or to the captain when 
communication is established. Similarly he reports any break 
occurring. 

He acts as operator at the battery commander's station on 
the battery line. 

1104. When signal or wire communication with the battalion 
station is unnecessaiy, the operators may be employed for com- 
munication with auxiliary observers, with scouts, or with other 

units. 

Battalion Communication. 

' 1105. Battalion communication is established and maintained 
by a sergeant major, a signal corporal, a signal private, an agent 
from each battery, and the battalion bugler. 

1106. The sergeant major supervises the maintenance of, 
and is responsible for, all the battalion signal equipment. 

During the reconnaissance of the position he receives the 
battalion commander's instructions as to the kind of communi- 
cation required and supervises its establishment. 

If communication by wire is to be established, he examines 
the ground, selects the route for the line to follow, and causes 
the reel cart to lay the wire. 

He is in general charge of all messages received or sent by 
wire, signals, or agents at the battalion station. 

He assists in sending and receiving messages. 

1107. Whenever the regimental line is laid near a battaUou 
observing station the battalion sergeant major habitually es- 
tablishes communication over it with the regimental station. 

1108. The signal corporal is in immediate charge of and re- 
spoasible for all the signal equipment of the battalion. 

He makes such tests and repairs as he may be authorized to 
make and reports al ro"*^!*^ which he car ^'^ -nmo/i. ^ +iif 
adjutant personally a- '• ^ '*^ o^povfi ^i*-^ 
91521*'- -17- -' 
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Under the direction of the sergeant major he estabUslies the 
kind of communication required. 

He reports to the adjutant or the battalion commander when 
coninmnication is established witli the batteries. Similarly, he 
j'l'ports any break occurring. 

He acts as operator at the battalion station on. the line to the 
batteries. 

1109. Tlie signal private assists tlie signal corporal in the 
maintenance of tlie signal equipment and the establishment of 
communication. 

He reports to the adjutant or major the establishment of com- 
munication with the regimental station. Similarly, he reports 
any brealv occurring. 

He acts as operator at the battalion station on the line to the 
regimental station. 

When not otherwise engaged he acts as recorder for the sig- 
nal corporal. 

1110. Agents carry messages to the various elements of the 
command. 

1111. Tlie battalion bugler, when not otherwise engaged* 
assists the sergeant major at the battalion station. 

1112. Signal equipment and personnel not required for signal 
or wire connnunication with the batteries may be employed for 
coranmnication with auxiliary observers, with scouts, or with 
other units. 

1113. The wire may usually be most conveniently and rapidly 
laid by commencing at the battalion station, because the reel 
nuist be taken there with the cart. But if time permits, the wire 
is preferably laid so that, at the completion of the task, the 
reel will be near the battalion station. Wire may thus be held 
immediately available for extension of the line. 
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Regimental Communication. 

1114. Signal or wire communication between the regimental 
commander and his battalion commanders, and between the regi- 
mental commander and the next higher commander, is estab- 
lished in a manner similar to that in a battalion, corresponding 

individuals performing similar duties. 

^ • 

Brigade Communication. ,V/' 

• • 

1115. No special apparatus or operators for Signal or wire 
communication are provided at brigade headquarters. The 
brigade commander gives such general instructions as may be 
necessary to insure the maximum utilization of the personnel 
and materiel available in the lower units. 

When the Field Ai'tillery brigade commander directs a regi- 
ment or battalion to furnish a certain line, as, for example, to 
connect the regiment with brigade headquarters, the designated 
unit furnishes such operators as may be required at brigade 
headquarters, as well as at other stations on the line to be 
established. 

Laying the Wire. 

1116. The battery telephone corporal attends to stretching 
the wire and setting up the stations in cases involving the use 
of the battery hand reels. 

1117. The sergeant major ordinarily accompanies the reel to 
make sure that it follows the most appropriate route, to see that 
at the different stations the operators are ready and malie 
proper connection to the line, and to give the line guard such 
special instructions as may be necessai-y to insure the proper 
placing and protection of the line. 
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1118. Every precaution must be taken to avoid betraying the 
position when laying, the wire. To accomplish this it may fre- 
quently be desirable to cause the reel cart to follow a route 
considerably in rear of the line which the wire is to occupy 
and to carry the wire by hand to its proper position after the 
unreeling; has been completed. 

liliy. It is essential that all wire be so laid as to be as far as 
possible * out of the way of probable movements, either of field 
artU'leJ-y, of other troops, or of individuals. The wire is 
strefched either J)efore or after the posting of the guns, as 
may be most suitable in the particular case. Whenever prac^ 
ticablc it is best to run the wire in front of the line of guns 
rather than in rear. When the line must be laid on ground 
\\hich has to be crossed by teams in taking up the position It 
may bo best to wait until the guns have been posted and until 
the teams have cleared the position before beginning to lay the 
wire. 

1120. For effective wire communication good grounds at the 
instruments are essential. Moist earth should be sought. In 
dry earth the most favorable location is one near the roots Qt 
^rass or brush. A satisfactory ground may be obtained through 
a rod driven into a growing tree. 

Guarding the Line. 

1121. It is the duty of all men, knowing the position of a 
wire and seeing it approached by others who are evidently 
miaware of its location, to give warning by calling " Wire." 

1122. As a rule sufficient warning as to the location of a line 
pertaining to a battery can be given without its being necessary 
to detail n special line guard. When necessary, however, the 
executive details one or more men to patrol and guard the line. 
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1128. The line guard pertaining to a reel cart follows the reel 
when the wire is being laid, shifts the V^ire to the side of the 
road, and takes such other precautions as may be practicable 
for protecting the wire and minimizing its interference with 
traffic. 

Often the wire may be suspended from trees or r-osts high 
enough to permit the passage of mounted men. At road cross- 
ings it may be covered with boards or earth. 

After the wire is laid the line guard patrols the line, warning 

individuals who approach it of its location, and making repairs 

when necessary. The necessary men are detailed from the head- 

Quarters detachment or, if no members of such detachments are 

available at the time, they are temporarily detailed from the 

batteries. 

To Use the Telephone. 

1124. In speaking into the transmitter the head should be 
held in a natural position, the lips about an inch from the 
transmitter. The transmitter should be held with its face ver- 
tical and should Ixe protected from the wind. 

In a high wind good results may be obtained by pressing the 
transmitter against the throat on either side of the windpipe. 

Use a moderate tone of voice and speak slowly and distinctly, 
being careful not to slur the words or syllables, but to enun- 
ciate clearly each sound. 

Never shout or raise the pitch of the voice. 

Never use the letter " O " for zero ; when so used it is often 
mistaken for " four." 

The digit "9" being often difficult to understand, the word 
niner may be substituted therefor. 

If it is necessary to repeat, use more care as to distinctness, 
but do not raise the voice. A single number not unders 'i 
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may be accentuated by counting up to it and emphasizing It 
Thus, if the figure 4 Is not understood, say, FOITR: one, two, 
three, FOTTR. 

In receiving observe tlie following rules : 

1. Keep the mind on the message; a person can not receive 
<orrectly when he Is thinking of something else. 

2. Keep the receiver close to the ear. 

3. Do not interrupt the sender unless absolutely necessary. 

4. Caution the sender when he is speaking too loudly, not 
loudly enough, or too rapidly. 

1125, In the service buzzer one good battery placed In posi- 
tion next to the hinge of the battery door will operate the tele- 
phone element, while two batteries are needed for buzzer com- 
munication. 

When no serviceable tungsten batteries, type A, are available, 
four dry cells of any type may be utilized, as follows : Remove 
tho old tungsten batteries; connect the four dry cells in series; 
attach one end cell lead to lug P of induction coil, the other end 
cell lead to the horizontal bar alongside the coil. This operates 
the buzzer element. 

The telephone is operated by connecting the binding post T 
to the connection between the two middle cells. 

Use of the Buzzer. 

1126. Transmission by buzzer is more accurate than by tele- 
phone, but it is slower. It is particularly appropriate when 
insulated wire has been injured or when bare wire only is 
tivtiilable. Its use may be necessitated by noise and induction 
rendering the telephone unreliable. Efficiency of buzzer service 
requires a high state of instruction in the maintenance and use 
of the instrument. 
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Tests. 

1127. Faults in the line are most surely discovered by cutting 
in at sevetal points with an extra instrument. They are due to 
grounding or to breaks. 

A bad ground of the line near the instrument is indicated by 
a weakening of the buzzer note when the instrument is con- 
nected to the line, and frequently by a noisy receiver. 

A partial gi'ound of the line is indicated by weakness or com- 
plete failure of telephone transmission, although buzzer trans- 
mission is possible. 

An opening or break in the line is indicated by complete fail- 
ure of telephone transmission, although buzzer transmission 
may still be possible. 

1128. Instrumental tests are described in paragraphs 683 and 
684. 

Signaling. 

1129. Semaphore signaling is the most rapid visual method. 

1180. Under favorable conditions semaphore signals with the 
arms can be read up to 600 yards. In a clear atmosphere sema- 
phore signaling with the flags can be read without field glasses 
up to 1,200 yards ; with glasses, up to 2,000 yards. Special at- 
tention must be given to conditions of light and background and 
to defilade from the enemy. 

Voice Relay. 

1181. A chain of men for relaying by voice may become neces- 
sary. But the number of men between the sender and receiver 
should not exceed two, as opportunities for error are th 
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rapidly increased. In any case such communication will b 
slow, and it will be effective only if the men have been tralne 
to the duty. 

CoTiriers. 

1182. Messages by courier should, In general, be written. 1 
sont orally, tliey should be of the simplest character, usnaU 
involving only a single statement. 

Whistle. 

1138. A long blast of the whistle denotes cease flrin^. It 
used when the command is likely to be unheard or to be delayc 
in reaching the guns. It must not be used when there is ar 
possibility of its being heard by batteries other than the oi 

Intended. 

Aircraft. 

1184. Communication from mobilp aircraft is reliable on: 
when radiotelegraphy is used. In the absence of such meai 
it will be necessary to use written or phonographic me 
dropped to the gi'ound; to the notes of a high-pitched horn i 
short distances; to colored lights, as from a Very pistol; i 
mechanically projected dots, dashes, or streamers of bla< 
powder; to certain evolutions of the aircraft; or to other pr 
arranged signals. 

Signaling to mobile aircraft is reliable by means of strii 
(if white cloth, about 20 yards long and 2 yards wide, fastenc 
to i ho ground in conventional geometrical figures. 

1185. Communication to and from captive balloons and hi' 
should be by wire.* 
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Section VIII. — Preparation of Firh 

1136. By skillful preparation of fire the time required to 
secure adjustmient may be greatly abridged, and the ability may 
be gained to strike a vulnerable enemy by surprise with fire 
which is from the outset effective. 

1187. In the preparation of fire the captain usually requires 
assistance. This is obtained from members of the special de- 
tails consisting of the instrimient detail, the signal detail, and 
the scout detail. 

The instrument detail consists of one instrument sergeant, 
one range-finder operator (generally a first-class private), and 
one horse holder. 

The signal detail consists of one telephone corporal and two 
operators, designated as operator No. 1 and operator No. 2. 

The scout detail consists of one corporal and one second-class 
private in peace and of two corporals in war. 

113$. The instrument sergeant is in general charge of the 
instruments and ^uipment used by the special details. 

He is informed at the earliest possible moment as to the situ- 
ation, the sector assigned, tlie location of hostile and friendly 
troops, the reference point, the target, the position of the guns, 
and the aiming point. 

He sets up the telescope and the aiming circle, operates the 
latter, and calculates firing data. 

He keeps a record of the firing and assists the captain in 
observing the fire and studying the terrain, and in collecting, 
recording, and transmitting data. 

1139. The range finder is responsible for the condition, care, 
and operation of the range-finding instrument. 



He receives the same information as the instrument seri 
and finds for him the ranges required. 

He assists the captain in observation of the fire, the ei 
and the terrain. 

1140. Scout No. 2 is informed as early as possible as t 
situation, the sector assigned, the location of hostile and fri 
troops, and the target. 

He prepares such place or panoramic sketches as mt 
directed. 

He observes the sector, especially the target, reporting ch: 
in its formation, appearance, and movement, and any 
upon it. 

He may be assigned to particular duties, such as to obs 
tion regarding the security of the battery, to observati< 
friendly troops or of hostile bodies other than the targ< 
assistance of other members of the detail. 

1141. Other members of the battery commander's detal 
otherwise engaged may be assigned to duties in connection 
preparation of fire and its conduct. 

1142. Whenever a position is occupied, all practicable 
will be taken to provide protection for the personnel addit 
to that afforded by the materiel, and shallow trenches w 
prepared to facilitate shifting the trails. 

1143. The data that must usually be communicated t< 
firing battery before the pieces can be fired are : 

1. The aiming point or the target. 

2. The deflection. 

3. The deflection difference. 

4. The site. 

5. The kind of projectile. 
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6. The method of fire. 

7. The zone (if other than zone 3). 

8. The range. 

Designation of Objectives. 

1144. Objectives must be designated in a prompt ' concise, and 
unmistal^able manner. OflScers must exercise themselves in 
describing objectives of all kinds, in all available forms of 
terrain, and must accustom those under them to the terms and 
methods employed in the description. Practice of this char- 
acter should habitually form k part of firing instruction, and 
should also be included in the instruction of scouts and agents. 

1145. Targets and aiming points are most clearly designated 
by word of mouth and to a person standing near by. On the 
occupation of a position the aiming point and the expected tar- 
gets should, as far as practicable, be thus pointed out to the 
oflicer commanding the guns. 

1146. If targets are distinct and clearly defined, they may be 
designated by name, as, for example, " The battery on hill 240," 
"Cavalry to the right front," etc. If a target is indistinct, 
poorly defined, or masked, then an area may be designated for 
attack, the nature of the target being invariably given. 

1147. In designating objectives (targets, aiming points, reg- 
istration marks, areas) the following procedure is appropriate, 
especially when tlio objective is not conspicuous or readily 
recognized : 

Define the relative position of the o])jective by giving the 
approximate direction and distance of the objective and its loca- 
tion with respect to i\ prominent feature of the landscape as a 
reference point. Tlien give its important characteristics, sucli 
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as its nature, shape, and color. Sometimes the site of al 
tive will simplify its designation. 

1148. A reference point should, if practicable,, be wit 
sector assigned for attack, preferably near its cen1:er. 

1149. Directions may be indicated by pointing; by th€ 
military terms, such as to our left front; by the use of 
nary hour marks on an artificial horizontal clockface the 
of which is at the position of the speaker, and the 12 
mark directly to the front of the position or at a reference 
by the similar use of a vertical clockface whose centei 
sumed to be at a reference point ; by the points of the c< 

1150. The location of an objective may sometimes be t 
coordinates. 

1151. If the objective is in itself inconspicuous, it is 
best to designate first the most prominent object in its 
direction, then to give the angular distance between thij 
ent'o point and tlie real objective, and then to give the d 
to and description of the latter. 

The usual method of procedure is as follows : 

1. Indicate the general direction of the objective. 

2. Designate the most prominent object in the directic 
cated. 

;>. State iho angular distance from this auxiliary objecl 
objective. 
4. Characterize the objective. 
Tims : 

1. At 2 o'clock horizontal. 

2. At 3,000 yards a large stone house, square, two f 
with a cupola on top. 

3. Five hundred mils to the right of the cupola. 

4. At 2.500 yards i\ light battery in position in rear 
large orchard. 
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Or: 

1. Northwest. 

2. At 5,000 yards two symmetrical hills of the same height. 

3. The left peak the reference point. 

4. At 7 o'clock vertically, a field of brown weeds. 

5. In that field, a machine-gun battery. 
Or: 

1. The lone tree on Ai'tillery Ridge. 

2. Two hundred yards south and four hundred yards west, a 
bare stretch of road. 

3. Beyond the road, machine guns. 

1152. If it is necessary to designate objectives to a person at 
a distance, it is important to remember that objects often present 
very different appearances if viewed from widely separated 
positions. For this reason it is desirable to select as reference 
points natural features having geographical names, or objects 
having no similarity to others near by, or features having a 
uniform outline, and hence presenting the same appearance 
from whatever angle they are. viewed. If a courier is used to 
transmit such information, he is required to keep the objective 
In view as much as possible while passing from one station to 
the other. 

1153. The designation of objectives may be greatly facilitated 
3y the use of maps or by causing a position or place sketch of 
the terrain to be prepared and copies to be furnished the differ- 
ent subordinate commanders concerned. On such' a sketch im- 
portant landmarks and military objectives should be named or 
lumbered for ready reference. 

Panoramic sketches may be used in a similar manner, but 
»vhen individuals using such a sketch for identification are 
.videly separated, allowance must be made for difference Ux 
)f view. 
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1154. Maps ruled into small rectangles that may be readily 

described by reference to horizontal and vertical notations on 

the margins are highly useful in the designation of objectives 

and areas. 

Parallax. 

1155. The parallax of an objective is the angle at a point of 
the objective subtended by a platoon front, 20 yards, at any 
place. Its value in mils is quickly calculated by dividing 20 
by the number of thousands of yards from the place in question 
to the objective. Thus, the distance to an objective being 2,800 
yards, its parallax is 7, fractions less than .5 being disregarded. 

In calculating parallax it is sufficiently exact in the usual case 
to take as the divisor the whole number representing the number 
of thousands of yards in range; thus, 3 instead of 2.8 in the 
ox<ample given. 

1156. The parallax of an objective is greatest when the ob- 
jectlvo lies on the normal to the middle of the platoon front 
considereil. As the direction of the objective departs from this 
normal the parallax decreases until it becomes zero, when the 
objective is on the line of the platoon front prolonged. This is 
known as the change of parallax due to obliquity. 

1157. The correction for obliquity may be determined with 
?<iifii(iont accuracy by multiplying the parallax, obtained through 
assuming the objective to be on the normal to the platoon front 
considered, by .9, .7, .4, and 0.0, when the angular distance of 
tlK' ohjoctlve from the normal is 400, 800, 1,200, and 1,600 mils, 
rosl)ecti^•oly. By intei-polation the multipliers for other ob- 
liquities may be obtained. 

1158. The parallax of a target is always positive. The paral- 
lax of an aiming point in front of the line of guns is positive, 
of oiH' in roar negative. 
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Aiming Points. 

1159. The selection of suitable aiming points for indirect lay- 
ing calls for special attention. Tlie best aiming points are : 

1. Continuously visible through the panoramic sight of each 
gun. 

2. Easilj' designated and identified. 

3. At a considerable distance from the guns. 

4. Of narrow width and sharp definition. 

5. Near the normal to the line of guns or near the line of the 
guns prolonged. 

It will frequently be impracticable to select an aiming point 
fulfilling all these conditions. 

1160. The use of the same aiming point, by all of the guns oi: 
a fire .unit simplifies both fire direction and conduct of fire. 
When time is available before the guns come up it is best to go 
to the point where each gun is to be placed and make sure that 
the aiming point will be visible through the sight from that 
point. But a common aiming point is not indispensable. 

1161. Some object which quickly attracts the eye should be 
selected, and, if possible, it should be the only object of its kind 
in the vicinity, so that doubt, hesitation, and mistakes may not 
arifie either in the designation of tho aiming point or in finding 
it quickly after looking away. Incon^^picnious aiming points 
should be avoided. 

1162. Although refinements in cak:iilation of i)arallax are un- 
called for, errors in its computation should bo minimized by the 
selection of distant aimin.i; ])oints. Usually points more than 
2,000 yards distant will be found most suitable. 

1168. Narrowness and slitii'i) dofinltion in an aiming point 
make uniformity ol. Inyin.ir juoi-o certain. IC a broad aiming 
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point must be choseu, the part of it to be used must I 
nated. If a tree, its trunk may be designated; if a 
rock, a certain edge; if a building, a certain chimney, 
gable. 

1164. The rate of change in the value of the paralla: 
400 mils of the position of its maximum value, and it 
value within 400 mils of the position of its minimui 
are so small that for aiming points within these angles tl 
lax need not be corrected. For other positions, the ] 
nmst be corrected for obliquity. Aiming points should b€ 
if possible, to reduce calculations. 

1165. A point in rear of the guns Is preferable to one : 
because the top shield does not interfere with vision. 

A point on a flank is appropriate when at a greater 
than 1,000 yards and when enough to the rear to pre 
being obscured by any of the materiel or personnel. At 
distances the recoil of the gun carriages materially chai 
parallax, thus shifting the sheaf of fire and causing in 
lies of distribution. 

1166. When artificial aiming points must be establish 
the guns, the best direction for a common one is directly 
of the center of the line of guns. To reduce the effect ( 
upon parallax a separate one may be placed directly in 
each gun. 

1167. If the distant aiming point is apt to be obsci 
mist or smoke, then provision nmst be made for a se 
.•liming point. The guns having been oriented on the tt 
means of the distant aiming point, the sights may, whei 
sary, be turned upon the new aiming point and the latt 
in subsequent fire. 
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Firing Over a Kask. 

68. The captain of a battery acting alone usually has great 
ide in choosing the position for his battery. 

battalion the choice of a battery position is limited by the 
lion commander, who must consider neighboring batteries 
nany other conditions. 

69. Practical use of the battery commander's ruler is made 
termining whether it is possible to fire from a given position 
intei'vening obstacles at a given target. The site of the 
t, the height (or site) of the obstacle in mils, and the 
js of target and obstacle in yards are first measured. The 
it of trajectory in mils at the obstacle is then determined 
tie given range as follows: 

Lce the number corresponding to the site of target opposite 
umber on the range scale corresponding to the range to the 
cle. Now read opposite the number on the range scale 
spending to the range to the target the height of trajectory 
e obstacle. If the height of trajectory is greater than the 
it of the obstacle in mils, the projectile will clear. 
r example: 

Site of target=285 (or —15). 
Site of obstacle=520 (+220). 
Range of target=2,800 yards. 
Range of obstacle =200 yards. 

70. Using the third or outer zone and setting 15 on the 
story scale opposite 200 on the range scale brings 163 on the 
2tojry scale opposite 2,800 on the range scale ; which means 
the height of zone 3 trajectory at 200 yards is 163 mils, 
le height of the obstacle is 220 mils, projectiles fired with 
3 charges would not clear it. 

91521°— 17 8 
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1171. It may, howj^yer, be . possible to use the second or 
middle zone in firing; setting 15 oil the trajectory scale Oppdsii^ 
LW oil the range scale brings 380 on the trajectory ^cale 
op])osite 2,800 on the range scale, which means that the height 
of zone 2 trajectory at 200 yards is 380 mils. As the height of 
the ob.stacle is 220 mils, projectiles fired with zone 2 charges 
\NilI clear it. As zone 1 has a trajectory of greater curvature 
than zone 2, projectiles tired with zone 1 charges Will likewise 
clear the mask. 

To Determine at the Firing Battery if Fire Will Clear the Xask. 

1172. The executive causes any piece in the battery to be 
laid for direct fire on the highest point of the mask at the 
minimum estimated or measured range to the mask, using the 
range scale of the zone in which it is intended to fire. This 
marks the minimum elevation of the piece for clearing the mask 
with that particular zone, and any data which causes the muz- 
zle to be depressed below this elevation will not permit clear- 
ance of the mask. If the pieces are not on the same level, the 
test should preferably be applied to the piece having the lowest 
site. 

1178. If a permanent file mark be made on the sight lever 
whore it bears against the rocker, such mark can be used as an 
index and a pencil or chalk mark made on the rocker which will 
indicate the minimum allowable elevation of the piece for any 
particular mask and zone. Any data for this zone which causes 
depression of the muzzle below the minimum thus recorded may 
throw the projectile into the mask. 

1174. If the zone to be used has not been announced, marks 
fQV the minimum elevation for all three zones may be quickly 



niade and labeled on the rocker and wiped off when the posi- 
tion is abandoned. 

1176. If the line of sight along the lower element of the bore 
of the howitzer clears the mask by 15 mils or more when the 
piece is accurately laid, the projectile will clear the mask for 
that laying if the mask is very close to the firing battery. 

1170. Whatever may have been the process employed for 
determining the position of the pieces vrith reference to the 
mask, the possibility of firing will always be verified as soon as 
the pieces are in position by measuring the minimum range at 
which each piece will clear the crest. The minimum range for 
firing with all the battery is tlie greatest of the minimum ranges 
announced for the several pieces. It is the duty of the executive 
to forsee and prevent any firing into a mask which would 
explode the projectile. 

Measurement of Angles. 

1177. Angles may be measured in mils by means of the tele- 
scope, the aiming circle, the ruler, the scale in the field glass 
or Its known field of view, or by handbreadths. 

The telescope and the aiming circle are instruments of preci- 
sion. The graduated field glass affords means of measuring 
angles accurately. When neither the telescope nor aiming circle 
is available, or when time does not admit of their being set 
up, use may be made of the less reliable means, practice witli 
which will insure considerable accuracy. 

1178. For preliminai-y practice, horizontal and vertical scales 
of mils should be laid off on any convenient vertical surface, 
using an insti'imient of precision. 

As the ruler is already grarjuated the distance at which it 
slionkl be held from the eye so that its graduations will co- 
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corresponding spaces on the scales must be determined by txM, 
Usually this distance is then fixed by tying the ruler cord to 
the clothing or by knotting it and holding the knot in the teeth. 

When the hand is used for angular measurements, its dh^tance 
from the eye should be such as may be assumed naturally and 
uniformly and maintained without fatigue. The portions of 
the scales then covered by different parts of the hand can be 
determined and memorized. 

The width of the field of view of the field glass can b€ deter- 
mined similarly and quite accurately divided by eye into halves, 
quarters, and eighths. 

lu making the above calibrations the operator must stand at 
the position of the instrument used in establishing the scales. 

1179. For measuring by handbreadths, each individual will 
obtain the best results by predetermining, according to the 
methods just described, the value in mils of certain parts of the 
hand. 

Average values are given below, It being presumed that the 
hand is held vertically, palm outward, arm fully extended to 
the front : 

Mils. 

Width of first fiuger at second jointl « — — «.-«™« - 40 

Width of second finger at second joint — «™«.. 40 

Width of third finger at second joint « -«..™« 85 

Width of little finger at second joint — — — 80 

Width of first, second, and third fingers at second Joint 115 

W^idth of first, second, third, and little fingers at second Joiiit 150 

Width of thumb 40 

1180. Repeated practice should be had on varied terrain in 
measuring both horizontal and vertical angles with the field 
glass, the ruler, and the hand, the results being checked by ac- 
curate instrumental measurements. 
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1181. Frequently the terrain presents features that make 
possible the construction of rough vertical and horizontal scales, 
whose origin is at an objective, which will serve to measure 
angles that must be noted during firing. 

1182. Errors of measurement and calculation of angles and 
the time required increase with the angles, particularly if the 
rougher methods are used. It is important, tlierefore, to reduce 
large angles as much as possible by resort to various expedients. 

For example, an assistant may sight across the face of the 
object glasses of the field glass upon the aiming point or target. 
The observer may then select an auxiliary point on a right line 
perpendicular to the line to the aiming point or target. An 
angle that must be measured may thus be reduced by as much 
as 1,600 mils. 

Or the line to an aiming point or target may be fixed with 
any two convenient objects, and the observer by placing himself 
on this line may avoid the measurement of as much as 3,200 
mils. 

Deflection. 

1183. To overcome the effect of drift a correction in deflec- 
tion may be necessary. With a little experience It may be 
readily estimated. It Is always additive. The correction for 
wind Is negligible. 

1184. The following rough rules may be of assistance in 
correcting for drift. 

Zone 1 : Increase the deflection by 15 mils for each thousand 
yards of range (1.5 mils per hundred yards). 

Zone 2: Increase the deflection by 8 mils for each thousand 
yards of range. 
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Zone 3: Increase the deflection by 4 mils for each thousand 

yards of range np to 4,000 yards and thereafter by 6 rails for 

each ] .000 yards of range over 4,000 yards. Thus : 

Mils. 

Range 3,500 yards, correction=3. 5X4=14 

Range 5,500 yards, correction= 4 X 4=16 

1.5X6= 9 

=25 

riS."). When direct laying is to be used the initial deflection 
may Ik- fully dotermined by the foregoing rules. 

lls(>. When indirect laying is to be employed there must also 
be d(Merinined the deflection setting which will cause each piece 
10 bo dirorted upon its target when its line of sight is directed 
upon the aiming point. 

In unfavoral)le country it may sometimes require considerable 
lnsrenuit\ to direct the guns upon the target. The basis of tlie 
metlKxl usually employed is to select a common aiming point and 
to doteruruu' the deflection which will cause one of the pieces 
when hii<l on the aiming point to be pointed in the required 
direction. Sucli a piece is called the directing piece. The cor- 
it'ctious t'nv drift is added to the deflection of the directing piece. 
A correction is; also determined which, applied in arithmetical 
jU'oLi:iv>siMn to the deflection of the directing piece, will give for 
each of the other pieces the deflection necessai'y to bring its 
line uf lire in the a].>ijropriate direction. This correction Is 
called the deflection difference. 

Deflection Difference. 

1187. Thr i.riuciples involved in the determination of the 
■»fleciJon <litVcreuce are best 03cplained by assuming the target 
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to be visible from the guns. Elementary instruction is best 
conducted, moreover, with the pruns placed s6 that this will he 
the case, as a check may then be had on the computations made. 
11S8. If the guns of a battery at normal or other equal inter- 
vals are, with zero deflection, laid a<einatoly upon the same part 
of a target — ^for example, its right edge — and tlie lines of sight 
are then all directed upon a connnon raming point, the deflection 
readings will be found to increase or decrease from right to left 
bj' a common difi^erence. This common diiterence in deflection is 
termed the convergence difference. It is the deflection difference 
necessary to produce converging fire, being positive if the de- 
flections Increase from right to left, negative if they decrease. 

1189. The convergence difference may thus be measureil <li- 
rectly if the guns are in position and the target can be seen 
through the sights. But the data should, in the general case, 
be obtained before the guns come up. Moreover, when indirect 
laying is to be employed the target is nqit usually visible from 
the guns. Direct measurement of the convergence difference is 
not then feasible ia the usual case. By computation its valuie 
may be readily, determined as follows : 

(a) Determine the parallax of the aiming point and the par- 
allax of the target. 

(h) The convergence difference is equal to the parallax of 
the aiming point diminished algebraically by the parallax of the 
target. It is additive if this algebraic difference is positive, 
subtractive if it is negative. 

1190. As.suming the guns to be still converged upon the 
right edge of the target, their fire may now be evenly distributed 
over the whole front of the target if we retain the same aiming 
point for all the pieces and the same deflection for the right 
piece but increase the deflection of each of the other pieces by' 
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ail jniiouiit necessary to cause its line of lire to be directed upon 
its ni)pr()priate part of tlie target. Tlie common difference in 
(lefloction necessary to effect this distribution is termed tlie dis- 
tribution difference. Its value is obtained by dividing the front 
of tin* target, expressed in mils, by one less than the number of 
guns in ihe unit firing. It is always additive, provided the right 
gun is directed upon iho right section of the target, and the dif- 
lenMKo is applied in arithmetical progression to the deflection of 
Iho right piece to determine the deflection of the other pieces 
in order from right to left. 

1191. The algebraic sum of the convergence difference and 
the distribution difference is the deflection difference. If con- 
verging fire is to be used, the distribution difference is zero and 
the deflection difference is therefore equal to the convergence 
difference. 

1192. The following nomenclature is used to designate the 
1 erms referred to above : 

DD Deflection difference. 

CD Convergence diffJerenee. 

F Front of target in rolls. 

P Parallax of aiming point. 

T Parallax of target. 

X Number of guns in unit firing. 

1193. The relations brought out in the foregoing discussion 
may he expressed as follows: 

Rule I: The convergence difference is equal to the parallax of 
the aiming point diminished algebraically by the parallax of the 
target ; or, CD=P— T. 

Rule II: For converging fire the deflection difference is equal 
J:o the convergence difference ; or, DD=P— T. 
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Rule III: For distributed fire the deflection difference is equal 
to the convergence difference increased algebraically by the dis- 
tribution difference; or, DD=P— T+— ^ 

A special case of distributed fire is parallel fire. If the lines 
of fire are parallel they are directed upon points just a platoon 

F 
front apart. Therefore, in the last equation, y^^^ ^^'^ ^^^ DD=P. 

Hence we have 

Rule IV: For parallel fii'e tlie deflection difference is equal to 
the parallax of the aiming point ; or, DD=P. 

1194. Rule IV affords a quick and ready means of distrib- 
uting fire, since, to determine the deflection difference, an esti- 
mate of the distance to the aiming point and a computation 
of its parallax are all that is necessary. 

1195. The foregoing rules afford a method of determining the 
deflection difference necessary to produce either converging, 
paiHiUel, or distributed fire. If the pieces have a common aiming 
point and an^v piece is given a deflection which will cause its line 
of fii'e to be directed upon its appropriate section of the target, 
the desired convergence or distribution may be secured by giving 
the other pieces the deflection of this directing piece Increased 
(or diminished) by as many times the deflection difference as 
there are platoon fronts between It and the piece considered 
(960). 

The Deflection of the Directing Piece. 

1196. If it is possible to point the directing piece upon its 
target by looking through the sight, or by occupying an ele- 
vated position in rear and looking over the line of metal, then 
its deflection from an aiming point may be measured. Or, if 
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an obsoi'vei* posted neni' the position of the <lireeting piece car 
soe the target, he may measure the angle in mils between tin 
Miming point and the target, and this may be taken as the deflec 
lUm. By taking post on a tower or ladder, by climbing a tree 
etc.. the target may sometimes be seen from near the gun. 

Or, two men may h(^ ported between the gun and the targei 
so tliat one can be seen imm ilio gun. The one nearest the cresi 
nnist si'e the other and tlu^ gun. Thi^ one nearest the gun musi 
SCO the otlier and tlie target. By directing one another, these 
men can ostai)lish tlio lino from the gun to the target. 

Bur if lli(» {)l)S(»rvor nmsr be at a considerable distance fron 
the 'jrnns. then the deflivtion of the directing piece must b( 
socurod by measuring at the observing station the angle fron 
aiming ])()ini to tnrgot and transforming this angle for use a1 
the guns. 

1197. This transformation may be effected (a) by the paral- 
lax method ; (h) by the parallel motliod. 

The parallax method is used to best advantage when "the 
olvsorving station is in prolongation of the line of guns and nol 
inorc^ than 400 or .^)00 yards away. It is an extremely quiclf 
method, the necessary computations being readily made men- 
tally after facility has been gaine<l. 

MUS, (a) The parallax method: To illustrate this" method, 
lot it. be assumed that the observing station is on the right 
Hank of the guns, in prolongation of their front, and at a distance 
of ;/ platoon fronts from the J'ight piece. 

At the t)bsorving station the Angle A is measured from the 
.liming point to the right section of the targei. This angle 
may be considered as the doilection necessary to cause an 
imaginary piece at the observing station to be directed upon 
the right section of the target: the actual directing piece, ' 
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platoon fronts away, may be converged upon the same part of 
the target by Increasing (or diminishing) the deflection of the 
ijnaginni*>* piece by n times the convergence difference. The 
process is then altogether similar to that before explained for 
causing convergence in an established line of guns. We have 
then 

Bule V: The deflection of the directing piece is equal to the 
angle from aiming point to target, as measured at the observing 
station, increased algebraically by as many times the conver- 
gence difference as there are platoon fronts in the interval be- 
tween observing station and directing piece; or, D—A+n 
(P— T). 

If the observing station is on the right flank, n is positive 
In the foregoing equation: if it is on the left flank, negative. 

1199. If the (observing station is not on the prolongation of 
the line of guns, but is in advance of or roar of that line, the 
iDterval between observing station and directing piece must be 
measured perijendicularly to the line joining that piece and 
the target. 

In the latter case the ilata secured will probably be only 
approximately correct : but the (»iTor in direction should not 
be. great, and errors both in dii'ectiou and distribution should 
be readily corrected by subseciuont ubsorvation. 

1200. The parallax method ihus (»ut]ine(l gives groat facility 
In transforming the deflection, not only from an observing sta- 
tion to a batterj'. but from battery to battery along a line of 
guns having a common aiming i3oint. A great variety of 
Special cases will be met in practice, bur. if the possibilities of 
the method are fully grasped somcj adaptation will usually 
afford a solution. By constarit practice in the solution of all 
sorts of cases facility in the ust* of the method is to be ob- 
tained. The great advantage of tlie method is that it permits a 
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rough approximation of the direction from gun to it 
be quickly furnished. Tlie approximation sliould be close 
to permit the first salvo to be observed ; errors may 
quickly recognized and corrected. 

1201. (b) The parallel method: Points may be qui< 
looted, by estimation, in tlie direction of the aiming pc 
the target such that lines from the observing station • 
will be approximately parallel to lines from the gun 
aiming point and the target. The included angle will 
deflection. 

Or, the interval in yards from the observing statior 
line from the gun to the aiming point is measured 
mated. The angle at the aiming point subtended by this 
is computed and laid off on the side of the aiming point : 
from the gun. An auxiliary point is there noted on the 
Similarly, the angle at the target subtended by the 
ft*om the observing station to the line of fire is determii 
laid off on the side of the target farthest from the gun ; 
auxiliary point is noted. The angle between lines t 
auxiliary points will be the deflection. 

For example: The observing station is 100 yards to 
of the directing gun, the aiming point is 4,000 yards to tli 
and the distance to the target is 2,500 yards. One 1 
yards at 4,000 yards corresponds to 25 mils and 100 y 
2.500 yards corresponds to 40 mils. Starting at a point 
to the left of the aiming point, measure to a point 
ti.* the left of the target. This angle is the deflection 
directing piece. If the aiming point is very distant and 
placement from the gun is not great, the correction at t 
ing point may be disregarded. 

1202. The special advantage of an aiming point cone 
all the guns is that the officer conducting the fire may th 
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simply calculate and establish the direction and distribution of 
ms fire. 

1203. If an aiming point visible from all the guns and from 
the observing station can not be found, then some expedient 
must be devised for directing the guns upon their targets. The 
following are given as examples of such exioedients: 

Example 1: The guns are in a depression and all view of the 
surrounding country is cut off. No natural aiming points are 
available. The battery commander, mounted on an observing 
tower, can see the target provided his tower is placed in rear of 
the third piece. 

Solution. — The captain places his tower in rear of the third 
piece and, looldng over the line of metal, directs the gun upon 
its appropriate part of the target. 

He causes the gunner of the third piece to turn his pano^'amic 
sight upon the centers of the rammer staffs held vertically at 
the sights of each of the other pieces in turn and to read off the 
corresponding deflections. For pieces to the right of the third 
piece this deflection is increased 3,200 ; for pieces to the left it 
is diminished by 3,200. The resulting deflections are in each 
case set off on the sights of the respective pieces, and they are 
then laid, using the sight of the third piece as an aiming point. 
Parallelism of the lines of fire is thus secured. 

The deflection of each piece may then be measured from an 
artificial aiming point. 

Example 2 : Suitable aiming points can be seen from the guns, 
but none of them arc visible from the observing station, which, 
on account of the lay of the ground, must be placed about 400 
yards to the flanlj of the guns. 

Solution. — The battery commander decides to designate his 
telescope as a temporary aiming point. He determines the de- 
flection of the directing piece as follows : 
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(a) Sets the telescope at 3,200, directs it upon the siglit < 
directing piece, and clamps the lower limb ; unclamps the 
limb, directs the telescope on the target, and reads the ang 

(&) Measures or estimates the interval in yards betweei 
scope and gun, divides this amount by the number of thou 
of yards in range to target, and thus procures the angle ii 
at the target subtended by the interval between telescop 
gun. 

(o) Adds tills angle to the angle measured by the telesc 
the telescope is on the left of the guns, subtracts it if the 
scope is on the right. The result is the deflection to be us 
the directing piece, the telescope being the aiming point. 

Setting off this angle on the sight of the directing piec 
using the telescope as an aiming point, the piece is laid c 
target The direction of this piece may then be referred t 
suitable aiming point. By computing the deflection diffe 
in the usual way, the deflection to be given the other ] 
may then be determined. 

1204. The captain may have to occupy an observing j 
such that the data for computation can not be obtained. 

Example: The executive has established the sheaf of f 
the general direction of the center of the sector assigned. 

Solution. — The captain causes a single round to be fired 
one of his interior pieces and corrects the deflection in a( 
ance with the observed result. 

1204%. The target can not be seen from the pieces ; the ] 
can not be seen from the observing station ; there is no a 
point that can be seen from both observing station and an 
of the pieces. 

Solution. — At the observing station, by means of a maj 
compass, locate an aiming point on the magnetic mei 
through the statior npnsn h/- Hpflo/.f^on ^^^om tJiis poj 
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the target and correct it for the displacement from the directing 
guia. .:::-. ::: : • *: 

Similarly, establish the magnetic meridian through the sight 
of the directing piece, and lay this piece with the announced 
deflection. 

Example : 

Aiming point, the magnetic north (south). 
Deflection, 1420. 

The other pieces are laid by the methods previously explained. 

A method which may be employed when all others fail is as 
follows: Run a random line from the diyecting piece in the 
general direction of the target until the mask is cleared; the 
error in the direction of this line is measured as soon as a point 
is reached from which the target can be seen, and the direction 
of the random line is corrected accordingly. The directing gun 
is then laid along the corrected random line and the other pieces 
are laid by the methods previously explained. 

1205. The situation may be such that the pieces must be 
scattered at irregular intervals and without regard to alignment. 
The sheaf may be formed by the method described in paragraph 
968. 

1206. When battery salvos are used, the second (third) piece 
should be taken as the directing piece and its deflection calcu- 
lated for the right (left) of the target. 

When platoon salvos are used, the first (fourth) piece should 
be the directing piece, its deflection that for the right (left) of 
the target. 

1207. When the deflection and deflection difference have been 
calculated under conditions exceptionally favorable to accu- 
rate results the computed data should be used. Otherwise the 
initial deflection or intial shift is best announced as the mul- 
tiple of 10 nearest to the determined value; and, except against 
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very narrow targets, the intial deflectioti difference as 1 
tiple of 5 nearest to a value determined by increasii 
braically by 10 the parallax of the aiming point. 

Site. 

120S. The correct determination of the site is impo] 
the resultant saving of time and ammunition and in the 
tion of effect during fire for adjustment. 

If the target is visible from the position of the guns, 
may be measui*ed there. If the target is not visible f] 
position of the guns,* the site may be measured at the ol 
station and transformed, if necessary, for use at the gu 

In open country the site may often be estimated with s 
accuracy by referring the site of the target to a distant 
the site of which is ordinarily 300. 

1209. If the observing station and the guns are at i 
mately the same level, and at approximately the same < 
from the target, the angle measiu*ed at the observing st 
used without change at the guns. 

1210. If the observing station is near" the guns, but a 
ferent level, the angle measured at the observing statioi 
rected, as follows : Estimate the difference of level in y 
tween observing station and guns; convert this differei 
mils by dividing the number of thousands of yards in r 
target and apply the result with the proper sign as a co; 
to the site of the target as measured at the observing st 

Example : 

Site measured at observing station = 32 

Estimated height of observing station above guns_= 3 
Range of target (measured or estimated) =3, 30 

30 
Correction = -|-1^ = -|- 10 mils 

o 

Site at guns=320+10=330 mils. 
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1211. If the distances to the target from the observing sta- 
tion and the guns materially differ, the angle measured at the 
observing station is corrected as follows : Determine the differ- 
ence of level in yards between observing station and guns (Lg) 
and between observing station and target (Lt) by measuring 
the difference of level in mils, and converting this difference 
into yards by multiplying it by the number of thousands of 
yards in the distance from observing station to gun or target. 
Determine the difference of level in yards between gun and 
target by taking the sum of the foregoing differences if the 
observing station is at a level intermediate between the gun 
and target, by taking their difference if the observing station 
id above or below both the gun and target. The result ie. atf^ted 
with a positive sign if the gun is below the target, with a nega- 
tive sign if the gun is above the target ; and it is then converted 
into mils by dividing by the number of thousands of yards io 
range. Applying this correction to 300 with the proper sign, 
the site at the gun ig obtained. 

The operatioie to be performed in effecting tliis transforma- 
tion are set forth In detail in the Field Artillery Data Book. 

Example: 
Difference of level between observing station and 

gun, in mils (Sg) ^ — .lO 

Difference of level between observing station and 

target, in mils (St) = +10 

Distance from observing station to guns, in yards. (BG) —1,200 

Distance from observing station to target, in yards- (BT) =4, .50(> 

Distance from guns to target, in yards (R ) ^8. O^m) 

Lg= -50x1.2= -GO 
Lt=10x 4.5=45 

SI =300- R = 3 =300+35=335. 

1,000 
91521*- -17 9 
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1212. Except where instruments are known to be in exact 
adjustment and ample time is available for calculating data, 
the site should be given in terms of the nearest multiple of five. 

1213. If a very broad target sloping sharply at right angles 
to the plane of fire is to be attacked, it will generally be neces- 
sary, In order to secure exact adjustment to the fire, to vary 
the sites by a common difference from one flank of the line of 
guns to the other. The value of this common difference may 
be determined by finding the difference in site between the two 
flanks of the target and dividing this difference by one less 
than the number of guns firing. 

1214. .A change of site does not change the range to the point 
of burst In air, but increasing the site raises the point of burst 
in tinif fire and lengthens the range in percussion fire, while de- 
creasing the site lowers the point of burst in time fire and 
shortens the range in percussion fire. 

Percussion Fire. 

1215. Percussion fire is principally employed for the destruc- 
tion of material objects, such as walls, buildings, obstacles, artil- 
lery materiel, etc. Such fire is termed fire for demolition. It is 
also appropriate for fire against troops in woods or in confined 

spaces. 

For the destruction of artillery materiel or other targets of 
low rc^lief. light field guns may be used, but such use at ran^ 
exceeding 2.000 yards requires the expenditure of much ammu- 
nition. 

Time Fire. 

121 (>. 'i'inic tiro is employed for the attack of animate objects 

'HKi .liiv rafi. and gives more incendiary effect than percussion 

Mro. 
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Corrector. 

1217. The corrector setting should be such as will cause the 
mean point of burst to be about 3 mils high during fire for 
effect ; about 1 mil high during fire for adjustment. 

Due to variations in powders and fuse compositions and to 
atmospheric conditions, and to errors in the determination of 
the site, the most suitable corrector must be determined in each 
individual instance. Hence, at the commencement of fire, a trial 
corrector must be taken. This trial corrector is such as is sug- 
gested by previous experience with the ammunition in use and 
With local atmospheric conditions. 

Method of Pire. 

1218. In deciding upon the number of guns to be employed, 
tbe ciiptain should consider the nature, size, importance, and 
range of tlie target to be attacked, the conditions of observa- 
tion, the firing data already determined by previous fire, the 
supply of ammunition, the tactical situatioi^. 

.1819. Fire by battery has the advantages of increasing the 
chances of discovering abnormal errors of gun service and of 
<dl>serving more than one round, thus establishing quickly the 
basis for changes of direction, height of burst, and range. 
When the. range has been accurately determined it increases 
the-probabiiity of obtaining both shorts ami overs at the first 
salvo and effect on a wide front of the target. It also has the 
advantage of at once setting all of the trail .spades. 

Fire by platoon has the advantage of simplifying analysis 
of the observation of individual bursts with respect to range. 
distribution,, and height of burst, and of saving time in the 
launching of each salvo. It requires somewiiat less ammunl- 
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tion than by battery and, In some cases, may increase the per- 
centage of rounds correctly observed for range. 

Fir^ by piece is appropriate to check a very doubtful deflec- 
tion and, in some cases, for fire for registration. 

1220. Salvos insure the identification of individual rounds 
and, with the exception of distribution, more accuracy, in ob- 
servation of fire. They are favorable to accurate service of the 
piece. 

Volleys are faster than salvos and give better observation of 
distribution. 

1221. Salvos usually commence on the leeward flank .of the 
guns, in order that the burst of one round may not be obscured 
by the smoke or dust of the other. 

Zone. 

1221^. The reduced charges for the 6-inch howitzer are pro- 
vided for cases when a greater angle of fall is necessary in order 
to reach objectives behind cover and in order that the trajec- 
tory may clear a high mask at short ranges. 

The proper zone to use involves a consideration of these ele- 
ments : Range, desired angle of fall, and height of mask. 

Facility in the determination of the proper zone for fire at any 
particular objective may be acquired only by a careful study of 
the range tables and the solution of practical problems in their 
application. The following rules are general : 

(a) Use zone .3 whenever practicable, as this gives a greater 
muzzle velocity and does not involve any alteration of the car- 
tridge. 

ih) By careful preliminary consideration avoid, if possible, 
ihii use of a zono which will require a zone change during the 
firing, as a zone change almost invariably requires a readjust- 
ment, with consequent loss of time. 
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Kange. 

1222. The initial range may be determined by means of a 
range-finding instrument, by angle-measuring instruments, and 
a measured base, by the use of maps, by sound, by estimation, 
from auxiliary observers, from previous fire, or from other 
units. Every auxiliary means, time permitting, should be em- 
ploywl to assist in the measurement of the range, since its cor- 
rect predetermination is essential to promptness of effect. In 
many cases an officer must rely upon his own estimate of the 
distance. By constant practice it is possible to gain the ability 
to estimate distances closely, and it is imperative that artillery- 
men should acquire this ability. In such training distances 
should be estimated to permanent features of the terrain rather 
than to targets known to have been arranged for service practice. 

1228. If the objective is indistinct, or if the air is calm or 
gently blowing from the range toward the observer, so that the 
smoke of bursts is likely to obscure the target for an appre- 
ciable time, the first range used should be somewhat long. 

1224. If fire over friendly ti'oops near the target becomes 
necessary, the first range used should be surely long. 

Atmospheric Influences. 

1225. The range and normal corrector are influenced by the 
atmoiq;>herlc temperature and pressure. The effect of moisture 
in the air is negligible. 

T|ie lower the temperature, the shorter the range ; the higher 
the temperature, the longer the range. 

The lower the atmospheric pressure, or barometer, the longer 
the range; the higher tlu^ pressure, the shorter the range. In 
a high altitude, where the pressure is lower, the range is longer. 
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In summer, when the temperature is high and the barometer 
low. the range is long; in winter, when tlie temperature Is low 
jind the barometer liigh, the range is short. 

An accelerating wind increases the range. A retarding wind 
lias the opposite effect. 

Tlio lower the temperature, the more slowly the time train 
burns ; the higher the temperature, the more rapidly it bums. 

The lower the pressure, the more slowly the time train burns; 
the higher the pressure, the more rapidly it burns. 

The normal corrector depends on both the range and the 
action of the fuze, so that the effect of atmospheric conditions 
on the normal corrector is the resultant of their effect on the 
flight of the projectile and on the fuze. 

The lower the temperature, the higher the normal corrector; 
the higher the temperature, the lower the normal corrector. 

The lower the pressure, tlie lower tlic normal corrector; the 
higher the pressure, the higher the normal corrector. In a high 
altitude the normal corrector is lower. 

Ill sujiinicr the normal corn'ctor is low; in winter It is high. 

'I'ho (»lTtrt of a high altitude upon the normal corrector may 
Ik* either decreased or incr(»as(Ml l».v the etfect of tcmperatuie 
variations. 

All accelerating wind lowers the normal corrector; a retarding 
wind has the opposite effect. 

The daily variations in range and normal corrector caused 
by atmospheric! conditions increase with the range. At ranges 
less than .S.OOO yards daily variations are not important. 

Summary. 

l'2t!(>. Ill deteniiiiii"jr t^'^*^ data fop indirect laying, the foUoW- 
'ii;: is a summary '» u- .o'^i-n w^i.^ -i.;m ^^^^y ^^^ carried on 
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when an observing station on the flank of the firing battery must 
be taken and a suitable one can be found within 400 or 500 yards 
of the pieces. 

1. Select an observing station from which a good view of the 
target and its surroundings may be obtained, which is as close 
to the .firing battery as the conditions permit and which is as 
nearly a9 possible on the prolongation of its front. 

2. Select an aiming point which is surely visible from all the 
pieces whose direction is as nearly normal to the front as possi- 
ble wd whose distance from them is preferably not less than 
%000 yards; 

8. Measure the angle from aiming point to target, the site, 
and the front of the target in mils. 

4. Measure or estimate the distance to aiming point and to 
target and compute the parallax of each. Correct the parallax 
of t&e aiming point for obliquity if the line from the directing 
pk^ce to the aiming point makes an angle greater than 400 mils 
wiCb the normal to the front of the pieces. 

If the observing station is at a considerable distance from the 
fnmt of the battery prolonged, the parallax both of the aiming 
point and the target must be determined with reference to a 
platoon front on the line station-directing piece for use in com- 
pattufS the deflection of the latter, and with reference to a 
platoon front in the battery for use in obtaining the deflection 
difference. 

6L Determine the convergence difference by Rule I, estimate 
or measure the distance to the directing piece, and apply KiUe 
y for the determination of the deflection. 

d. Determine the deflection difference by Rule II, III, or IV. 

7. Correct the site, if necessary, for difference of level be- 
tween observing station and the howitzers, adopt the corrector 
Which previous fire has shown to be the most suitable. De- 
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pending upon the range and the desired angle of fall to reac 
the objective, determine the zone to be used and take tl 
range as measured or estimated. 

8. To simplify computations platoon fronts are taken at ' 
>'ards, the same as in the light tield artillery, although tl 
normal platoon front of tlie heavy Is 22 yards. 

Example 1 : A battery is ordered to take a masked position i 
observation and be ready to fire upon an indicated hostile ba 
tery whose range is known to be 2,100 yards. The battery cor 
mander finds an observing station 200 yards to the left of tl 
right piece and on the prolongation of the battery front. £ 
selects an aiming point in rear 5,000 away. He finds that 1 
lias ample time to make accurate measurements and coinpi 
tations. 

At the observing station he finds A=2,600 nails, P=3 
SI =293. He notes that the observing station and the firi 
battery are practically on the same level. Therefore no co 
rection need be applied to the site as measured from his st 
tion. He notes that the mask of his own battery is so lo 
that any zone will cause his projectiles to clear it. He not< 
that his target is protec^ted by its gun shields only, and i 
tiring shrapnel as great an angle of fall as is practicable 
desirable in order to get at the hostile personnel. His ranj 
is 2,100 yards, the maximum limit of zone 1. If he uses zone 
thus getting the maximum angle of fall, he may run off tl 
range scale and have to pass to zone 2. He therefore thro\^ 
out zone 1. Either zone 2 or 3 is applicable, so far as rai 
is concerned. Zone 2 gives the greater angle of fall. But tr 
efficacy of shrapnel tired with zone 2 charges has not been full 
determined. He therefore decides to use zone 3. 
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He computes: 

P == — 20/5 = — 4, or = — 3 when corrected for obliquity (A 

= 2600). 

T = 20'2 = 10. 

P — T = — 3 — 10 = — 13. 

F 30 ,^ 

^ -t =■«■== 10. 

DD = — 13 + 10 = — 3. 

U = — 10 to right piece. 

D = 2600 — 10 (—13) = 2600 + 130 = 2730. 

Aud commands: 

1. Aimiiig point, that chimney. 

2. Deflection, 2,730. 

3. On first piece, close 5 ( talking nearest multiple of 5 for the 

first salvo.) '^ 

4. Site, 293. 

5. Corrector, 65. 

6. Battery right. 

7. 2,100. 

The operations are simplified if ample time is not available 
ind approximate methods are used, taking the third piece, for 
example, as the directing piece. 

P=— 3. 

T=10. 

DD=— 3— 10=— 13. 

n=— 8. 

D=2,600— 8 (—3— 10) =2,704. 

1. Aiming point, that chimney. 

2. Deflection, 2,700. 

3. On third piece, open 5 (10) (opened for pirallel fire bj' 

10 or W). 

4. Site, 295 (nearest multiple of 5). 
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5. Corrector, 65. 

6. Battery right. 

7. 2,100. 

Exapiple 2: A battery which has just taken a posltioi 
open and is firing upon a disorganized enemy is dire 
turn its fire upon a large body of infantry. The tar 
not be seen from tlie position of the guns. 

The battery commander finds a place to the right fli 
slightly in front, from which he can see the target. U{ 
ruler, he measures the angle from a prominent tree 
column as 350 mils; he estimates distance to target i 
yards, to aiming point 4,000 yards, to second piece 7 
fronts. 
He computes: 
P=5. 
T=8. 

P— T=5-'8=p3. 
n=7. 

D=350+7(--3) =329. 
He estimates the target to be on the level with the g 
cides to use an open sheaf, and commands : 

1. Aiming point, that lone tree. 

2. Deflection, 330 (nearest multiple of 5). 

3. On 2d piece open 15 (open by 10 for parallel fire). 

4. Site. 300. 

5. Corrector, 60. 
('). Battery right. 
7. 2,500. 

No zone is announced as he decides to use zone 3. 
The captain estimates the direction of the third piece 
reel, the distribution as somewhat too large, the height < 
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as high (all four burst in air, mean height 15 mils), and the 
range as indeterminate (on account of the high bursts). 
He commands: 

1. On 3d piece close 5; 

2. Down, 10; 

3. 2,500; 

and fires such other salvos as may be necessary to effect the 
adjustment. 

Esample 3: A battery which has been firing shell (indirecl 
fire) In zone 2 at a target in its immediate front is directe<l to 
open with shell upon a field work to the right of its prosenl 
target. The captain having identified the hold work dPteriniiios 
by his B. .0. telescope that it is 210 mils to the riglit <»f In's 
present target with site 305 and that its range is 4,200 yards by 
the range finder. There is a 15-mile wind across the range from 
right to left. He decides to adjust with the right phUoon and 
commands : 

1. Eight, 210. 

2. Site, 305. 

3. Shell. 

4. Kight, left. 

5. Zone, 3. 

6. 4,200. 

He observes both shots short tlio first 80 mils left, the second 
15 mils left of the right edge of his target. 
He commands: 

1. Eight, 15. 

2. 4,400. 

He observes botli sliots over and correct for deflection within 
5 mils. 
He commands : 
1. 4,300. 
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He observes both shots correct for deflection within 5j 
but range doubtful. 

He commands: 
1. 4,300. 

He observes both correct for deflection within 5 mils and < 

He commands: 
1. 4,250. 

He observes both correct for deflection within 5 mils and 
short. 

He decides to pass to a battery salvo and commands : 

1. Battery left. 

2. 4,250. 

He observes three short and one over and that the third ] 
is 10 mils left of its proper place in the sheaf. 
He commands : 

1. Third piece, right 10. 

2. 4,250. 

He observes all pieces are correct within 5 mils for defle< 
and two overs and two shorts. 
Hv commands : 

1. Battery three rounds. 

2. 4,250. 

rpon completion of this tire he is informed from front 
observers that the target has been materially damaged, an 
is ordered to keep it under a slow fire to prevent repair. 

He decides to employ continuous fire at 10-minute inter 
usiiiii: the second piece, and commands: 

1. 2d piece only. 

2. 4,250. 
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From this shot and the previous fire of No. 2 he decides to 
shift its fire 10 mils left and commands: 

1. Left, 10. 
. 2. Continuous tie, intervatl 10 minutes. 
3. 4,250. 

Hg then directs the assistant to the executive to take charge 
of the firing of this piece and to vary the intervals slightly ; to 
fire about 6 shots per hour, about half shrapnel and half shell. 
CJorrector (as determined by his previous fire) 65. Tlie tac- 
tical situation now admitting of this procedure, he arranges for 
the relief of No. 2 gun squad in two hours and permits the re- 
mainder of the firing battery to fall out. The captain remains 
In observation, but directs his reconnaissance officer to report 
in two hours to relieve him. 

Section IX. — Observation of Fibe. 

1227. The officer conducting the fire, unembarrnssorl by de- 
tails of the service of the guns, and assistecl by members of tin* 
battery commander's detail, should devote himself to obsorvinj; 
and correcting the fire and adapting its employment to meet the 
requirements of the situation. He should train himself to form 
accurate and quick estimates and to act on them with dtK^:i<<ion 
and boldness. 

1228. To overloolv ground which is invisible t«> Die offi<vi- 
conducting the fire and to assist generally in the adjustment of 
flre, free use is to be made of auxiliary observing parties. 

1229. Such parties occupy the most favorable observing sta- 
tions which the conditions of the combat admit. Preferably they 
are as near the enemy as possible. 

1280. Their special duties are to furnish information which 
will assist in the adjustment of fire and to keep the Artillery 
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roiiiinander informed of movements of the targets or of our own 
1 loops which would affect the employment of fire. 

12H1. With respect to the adjustment of fire, they indicate 
especially whether the range is short, over, or correct; whether 
1 he burst interval, when in front of the target, Is too gtetii, too 
small, or correct; wliether the direction is right, left, or correct. 

W larjre en-ors in ranj^e are made, an observer on the flank of 
tiie ;riins will not usually be able to separate the errors in range 
from those in direction; in such a case the observer would ordi- 
luiiiiy sijjjnal the direction only, as right or left, as it appears to 
him. and the otiicer conducting the fire, knowing the position of 
the observer, would deduce the sense of the salvo, volley, etc, in 
ranjio. 11" the obstTver is to the right of the line of fire, shots 
strildn.i: short of the target appear to be to the left, while those 
si 1 ildnj; over appear to be to the right, and vice versa 11 he is on 
the left of the line of lire. 

\*2ii*l. With respe<t to movements of the enemy, the observer 
)'epoii> espe<ially: 11' the enemy abandons his position; if he 
sliiiw to the riffht or left, front, or rear to escape effective 
jirn: whether hostile n^Mif or cements enter the sector and their 
local i<.)n. 

i*2:M\, Willi respect to our own troops, the observer n^akes 
sucii ivporis as to their movements and situation as will enable 
the jirtlllery connnander ))est to assist them with the fire of 
tlie liuns. 

12iH, Arraiijienient sliould, moreover, bo made to obtain 
(roni advance*! troops infoi'ination which will assist in the 
adjust inenr u\' lire, and indication as to when tire should be 
commenced or discontinued. 

1285. Sure and detinite means of communication must be 
established between the artillery commander, his observing 
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parties, and advanced friendly troops. If time and material 
admit, wire communication is provided, but visual signaling 
mnst always be relied upon to a greater or less extent. 

1236. For observation of fire, for study of the terrain, and 
for the quick recognition of objectives, good field glasses are 
indispensable. All officers, agents, signalers, and scouts of field 
artillery should be equipped with suitable glasses and should 
bfe skillful in their use. A monocular glass is not suitable for 
observation. 

1287. Field glasses should have a magnifying power of from 
6 to 8 and a field of view or 90 mils or mgre. They should give 
even illumination and sharp definition and be dust and moisture 
proof. A medns of adjustment to interpupillary distance is 
important. Independent focusing devices for each eye are pref- 
erable. 

1288. At the commencement of the fire it is usually best to 
watch for the burst of the shots with the unaided eyes, for if 
a large error is made the bursts may not appear in the field of 
Tlew oif a telescope or field glass. After the bursts have been 
located the glasses may be quickly brought into play, if neces- 
sary. 

As soon as the points of burst have been brought to the vicin- 
ity of the target they are observed by the aid of field glasses 
or the telescope, and all the indications carefully noted which 
assist In the determination of their relative positions with re- 
spect to the target. 

1289< Sustained use of an observing instrument reduces 
acuity of vision. Glasses should not be used, therefore, except 
with a definite purpose. 

1840. In order that any instrument may be quickly adjusted 
to the eyes, all observers should commit to memory their inter- 
pupillary distance and the eyepiece setting for each eye. 



\ 
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1241. The use of a mounting for field glasses re 
time (luring which they must be held to the eyes i 
toward certain and continued identification of objec 
accurate study and observation of terrain and of fire. 

1242. The line to an objective may often be coi 
lixeil by placing an object on the ground between ii 
observer. 

j 1248. Correction of fire is based on observation of 

! air or oii impact, and of effect upon the target or 

!i terrain. 

! 1 Bursts in Air. 

*'• 1244. A burst in air produces a ball of smoke wl 

narlly remains together for an appreciable time, 
i 1245. When the shrapnel bursts, the smoke, whiU 

gray In appearance, is projected in the direction ol 
Jectory. The point of burst is therefore always abov( 
ter of the smoke ball. At ranges beyond about 2,< 
the point of burst is near to or above the summit of 1 
ball, and the latter, observed from near the plane 
^^en in a pear-shaped form, small end uppermost. 

1240. When viewed from a flank, the direction of t 
ball outlines the trajectory to a greater or less ext 
smoke from a group of shots, when viewed from a flan 
will give a definite idea as to the point at which 
trajectory meets tlie ground. 

1247. An air burst after ricochet gives a pear-shap 
ball, with the broader end up. 

1248. Occasionally a burst in air close to the grount 
a flattened smoke ball discolored by dust or mud i 
able quantity, caused by the impact of a large number 
on a small area. 
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Bursts on Impact. 

L949« When a common shrapnel bursts on impact the smoke 

1 is discolored and fugitive, its upper portion wide and 

egular but somewhat flat. 

1250. When a shell or high-explosive shrapnel -bursts on im- 

jt a large Irregular columnar mass of black smoke and dirt is 

med, which remains visible for some time. 

1351. The bullets and fragments from a burst in air knock 

a considerable amount of dirt and dust if they strike dry 
I ; on wet soil splashes of mud are knocked up by the shrapnel 
and large fragments. Occasionally the effect of bullets 
1 fragments may be observed in the flattening of long grass 
in the movement of brush or tree branches. 
L252. An air burst of high-explosive shrapnel is followed by 
percussion burst of the head. This ammunition, therefore, 
>rds opportunity to obtain more information than does the 
Qtmon shrapnel or shell. Care should be taken to distinguish 

impact burst of the head from a gi-aze burst of the whole 
Jectile. 

Direction. 

1258. Errors of direction of the sheaf of fire as a whole or 

individual rounds may be measured; if small, they may 

lally be estimated with sufficient accuracy by eye. 

?he measurement or estimation of these errors may best bo 

de when the observer is near the line joining gun and target ; 

wed from the flank, the error in direction is complicated 

h that in range, and its observation is particularly subject 

inaccuracy when the shots are fired at ranges sensibly difCer- 

jfrom that of the target. 
91521*-- 17 10 
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Height of Burst. 

1254. The height of a burst Is measured or estimnted frc 
rlic bottom of the target to the i)Olnt of burst if the target is u 
'•(•iicoalfMl in treiiHios or behind a (Test; otherwise it is mei 
ured from the summit of tlie covering crest. 

1255. Tlie Iieiglit of u group of bursts is tlie mean of t 
individual lieights of burst. 

1256. In estimation, the observer may often refer the bui 
to some convenient point in the terrain, the angular distance 
wliich above or below the Ijottom of the target or the coveri 
r-rost lias prc^viously been determined. 

1257. For convenience, bursts are classiflcd as follows: 
Graze: Bursts on impact. 

Below: Air bursts below the target. 

Graze below: Graze bursts below the target 

Low: Air bursts from zero to L' mils above the bottom of t 
target. 

Normal: Air bursts from 2 to 4 mils above the bottom of t 
target. 

High: Air bursts from 4 to 6 mils above the bottom of t 
ta rgot. 

Very high: Air bursts more than 6 mils above the bottom 
the target. 

1258. Inaccuracy of observation is to be avoided by prom 
decision upon a consideration of the formation and normal f 
poarance of the smoke ball. Such inaccuracies are the sensi 
of bursts in air as lower than tliey a(!tually are, due to sens! 
on an inappropriate part of th(i smoke ball ; to the sensing 
low of graze or below bursts ; and to the sensing as air burists 
bursts after ricochet. 
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Range. 

1259. It is rarely possible from a position near the guns to 
estimate with accuracy the amount of the error in range. Such 
estimates are usually too small and cause delay through an 
effort to correct the fire by making timid and insufficient changes 
111 the range. 

Attention should rather be concentrated on deciding, from 
careful observation of each shot, upon the sense of a number of 
shots fired with the same range and site, and on quickly in- 
closing the target with fire which is surely short and fire which 
is surely over. By narrowing the bracket thus determined 
effective' adjustment may be secured. 

A salvo or volley is considered short if all of the observed 
bursts are short; over if all of the observed bursts are over; 
bracketing if half of the observed bursts are over ; mixed if the 
majority of the observed bursts are over and the minority arc 
iihort, or vice versa. 

The observer should train himself to decide quickly upon the 
sense of each shot as short, over, or doubtful, and upon tho 
sense of each group of shots as short, over, bracketing, mixed. 
or doubtful. It may be necessary, however, to allow time for 
the smoke to form and reveal its relative position with respect 
to the target. 

If the sense of a shot can not be definitely decided upon, it is 
doubtful and should be disregarded. 

1260. The most accurate sensing of range is based on obser- 
vation of effect on the target. Such observation will be more 
often possible in war than in peace. Next comes observation 
of bursts on impact, then of effect on terrain, then of the posi- 
tion of the smoke ball with respect to the target. 
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1201. Frequently irregularities of the ground or its nature 
prov(Mit tlie obsefvation of graze bursts so that low bursts in 
air must be sought. This is the usual case. 

12(>2. If the observer is considerably above the target, or the 
inrtjot is on ground sloping toward the observer, the sense of a 
salvo (short or over) may usually be recognized readily by 
notinj,^ the relative position with respect to the target Of graze 
burs^> of the projectile or of the head of high exploslTe shrap- 
nel or of fragmontal hits from bursts in air. 

Information obtained from the observation of the effect thus 
prodiKed is reliable when it is observed as over; It should be 
acce])t(Hl with caution when observed as short, unless the burst 
is low. 

1268. If the target and its vicinity can not be seen from t 
superior elevation, if the ground near the target is at about 
th(? same elevation as the observer, or if the ground In front 
or real- of the target can not be viewed, the deductions as to 
the sense of the salvo are to be formed especially from the 
manner in which the puffs of smoke from the bursts affect the 
appearance of the target. 

1204. If lh(^ outlines of the target are more clearly defined 
against the smoke of the burst, the range may always be con- 
sidered as over, whether the bursts occurred in air or on graze. 

1205. If tilt} target is obscured by the smoke of the burst, the 
range may be considered as short; but, in the case of a burst in 
air, the burst nuist be low in order to warrant this conclusiOQ. 

12(>6. If the target is first obscured and then immediately 
silhouetted by the smoke oi* dust, or the reverse, the range is 
nearly that of the target. 

1207. If the target is indistinct and of about the same color 
as the smoke, it may be less visible against the smoke as a back- 
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ground. A burst beyond the target may, for this reason, some- 
tixnes seem to obscure the target, and hence be judged short, 
when it is in reality over. On the other hand, some targets 
become very much more visible if projected against a smoke 
background. 

126S. If the actual point of burst is observed in lino, or ap- 
proximately so, with the target and is bolow it, the range is 
short. If a graze burst is observed above the target and in line 
with it, or nearly so, the range is over. Occasionally a graze 
burst wide of the target may be sensed for range through care- 
ful study of the terrain. 

1269. Frequently the target occupies terrain of such a nature 
aa to Justify sensings of rounds, when the deflection is known lo 
be approximately correct, as lost over. But soft or swampy 
ground may completely smother a burst and prevent sensing. 

1270. If the wind is blowing up or down the range, a decision 
should be formed quickly as to the relative position of the smoke 
with respect to the target. But if the wind is blowing across 
the range, it may be better to wait until the smoke has drifted 
across the front or rear of the target. To secure this result it 
may be desirable to direct the fire at the windward flank of the 
target 

1271. In observing bursts with reference to a crest, care must 
be taken not to be deceived by a crest parallel to the crest 
sought but short of it. In rolling country such an intermediate 
crest is often present, and it may merge into the background 
formed by the higher ground in its rear, and hence escape de- 
tection, while, as a matter of fact, there may be a broad valley 
or depression between the two crests. Shots observed against 
the near side of the intermediate crest are short and easily 
sensed, but shots which pass over the intermediate crest and 
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hursi low «>;• oii i;rjiz«' In the valley between the two and arc 
\ii<\ iii.-i\ !»;■ ili"ii;:lii In li:ivo cleared the farther crest and 
«'rr<nu'(MisIy sensed as over. Such <lecepiioiis may be avoided 
ity nbtMiniiiir bursts in air on the line adjoining the observer and 
ilu' ( r('<i soujxhi. It* the ball »)!' smoke is cut in two by the 
«r('<i .ind the crest clearly dellned a.irainst it. the burst is oyer. 
W ilic crest is concealed l>y the smoke, tlie burst is short. The 
vjion hursts may often serve to re\eal th(» existence of the Inter- 
nicdi.iic (ivsr by causincr the latter to be silliouetted against 

llie -"-moke, 

1 2 7-. When the smoke of burst rises from behind a crest, the 
hursi is ovei" the crest. 

1*2' i^. When the burst is in iln^ direction of a wood, the smoke 
hall may i»rc<ent a rair.ixed a]jpearance due to its being partly 
hidden by branches or foliajre. The indication is that the burst 
i^ beyond the near limit of the wood. 

1274. ir the sun Is shininir, information as to the sense of 
\>\w<\ in air may often be obtained by observing the shadow of 
Tlic >.nioke btiil on the izrotnul. The lieight of the burst and the 
li.i->iii<)n <»r Un' sun must, howf^ver, be taken into consideration. 

I'll'i. In certain cases, such as in tire against air craft, fire 
at iii-hi. lii-c .i.i^alnst masked targets, range sensings will be 
.iiht!- exireinely fliflicult oi* impossible from the vicinity of the 
■d\i\\<. iieconi'S" is then had to lateral observes. 

Tile more uncertain tho <lirecrion of tire or the greater the 
rani:*- of ilie lar.Liei. the greater should be the distance of the 
.tlxci'vei" fi'om the line of fire. 

l*27i). ( )hsei'vati(»ns of range from lateral positions are com- 
pli'-aied ]>\ en-oi's of direction. But if the direction is correct 
all ^hoi< seen by the ilank observer will be over if they are on 
:he side J)!" the target corresponding to his side of the line of 
fnc. and <hon if they appear on the oi)posite side of ^'he- target. 
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Section X. — Observation of Terrain. 

1-277. An accurate conception of the terrain in the vicinity of 
the target increases the number of rounds wliicli may properly 
be called sensible. Preparatory to opening fire the study of 
ground foi-:ns around the hostile positions should be taken up, 
and this should be continued during the action. Auxiliary ob- 
servers may give valuable information. If maps are available, 
they should be studied. Practice in making position and place 
sketches and a comparison of the sketches with the actual 
terrain will increase facility in judging ground from a distance. 

1278. It is necessary to locate ravines or hollows Which 
might catch and hide the bursts. The smoke from such bursts 
is apt to rise and reveal itself after a time, but false deductions 
may be drawn from it. Thus, the smoke from a burst short of 
the target may have become so much dissipated by the time it 
appears that the target may be seen through it and the impres- 
sion produced that the target is silhouetted against the smoke. 
Moreover, if a strong cross wind is blowing, the smoke, when it 
appears, will probably be at some distance to the flank of the 
actual point of burst, and erroneous conclusions as to the direc- 
tion of the salvo may thus be reached. Such false deductions 
may be avoided, however, if the lay of the ground is appreciated 
and considered. 

1279. The existence of unexpected ravines and hollows may 
sometimes be deduced during firing from the fact that while 
bursts in air are seen the points of impact of the fragments 
are not revealed by the dust and dirt knocked up. 

1280. Indistinct targets whoso location is only approximately 
known will sometimes be disclosed by bursts beyond them. It 
may be advisable to search for such targets by firing at varying 
ranges and deflections. Volleys and salvos with a wide di«*~' 
button will often favor this purpose. 
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Sk<tiox XI.— Observation from Aibcbjlst. 

1281. Tlio study of terrain and the location of targets with- 
out ovt'rhoad concealment by observers in aircraft are very 
l»r:i(ticabh». 

Tlio designation of obje<!iives is difficult. It is possible, how- 
«'\(i-. l)y several methods, such as by photography, by sketches, 
i»y i-eference to squared maps, by description, by their relation 
tu reference points. Range and direction may be approximately 
determined l)y use of the range tinder and the aiming circle 
or telescope in (»bservation on a mobile aircraft at the moment 
when a prearranged signal indicates that It is over the target. 

1282. In observations of fire from a great height, bursts in 
:iir and bursts on graze may both be seen; but it is difficult to 
judge the height of the burst center except by the ratio between 
the numbers of air bursts and graze bursts. In both range and 
(lii-ection the relation of the shots to the target is easily deter- 
mined. 

Effect from shrapnel bullets can not be observed. 

Section XII. — CJondcct of Fire. 

ft 
1288. To firt^ effectively it is not sufficient merely to know 

Mild ro ol)serve rlu» technical rules; they must be properly 

;i|»)>lie<l. with nil the variations of which they admit, in order 

i«» ohtuin tlie maximum useful effect, considering both the 

tJKiicjil siinatiou and targets. As targets vary in vulnerability 

:iim1 MIC not i'(iually dangerous, different targets may properly 

he MtijM-kcd by difl'erent methods. 

I2S-1. llittinj,^ the target is the most tangible and least ques- 

iioiini)le form of useful effect, because the essential object of 

artillery is destruction of the adversary. 
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If this destruction can not be accompUslied, tlie effort may, 
at least, effect tlie neutralization of the enemy liy imposing 
upon him a partial or complete state of inactivity. In addi- 
tion, tlie gims bring a moral support to friendly troops, and 
may divert from them the attention and fire of the enemy. 

1585. Artilleiy may iiroduce Important effects of neutraliza- 
tion, moral support, or diversion. These will be the more surely 
obtained if they are accompanied by great physical effect, but 
they may be obtained though physical effect is slight. These 
effects are to be considered in the decision to start or stop the 
flre or to varj- its intensity. 

15 86. Tlie terrain should bo closely observe<l and studied, 
with a view of determining whether or not it offers cover to the 
enemy, or visible points, which can be used either as aiming 
I)olnts or as reference points to facilitate the identification of 
targets. 

1887. Preliminary adjusimeni may be dispensed wlili only 
when the necessary data have ])een determined by previous fire. 
or when the range is very sliort. 

Fire for Adjustment. 

1288. During adjustinein. observniion is ilic first coMsidera- 
tlon. 

1289. By observing tlie iK>iiits ol' burst or fall and Judging 
their relative i)ositions witli r('si)e(t to tlie target, the inodifica- 
tioiLS in the deflection. corivct<»r, siti', and range settings re(jui- 
site for more certain observation and for adjusting tlie fire 
upon the target are determined. 

1390. Adjustment: is elVected upon the target iis(»lf, if prac- 
ticable. In many cases, however, the target will not be visible 
to the officer conducting ihe iuw though its approximate posi- 
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tiou may be known. Thus, the target may consist of troops 
concealed behind a ridge, or behind a wall or hedge, or in the 
odge of a villajre, a forest, or a field of standing grain. 

Some prominent feature of the terrain in or near the enemy's 
known po<;itions — for i^xample, a tree, a house, a mass of rock. 
etc. — is then selected as a registration mark, and by means of 
scouts, observers In balloons, or any available means, the 
enemy's location with respect to this mark is determined within 
tlK' nnrrowesi possible limits. 

The lire is ilion adjusted upon the registration mark, and the 
ai-i'a wiiliiii wJiich the target has been locate(.l is searched by 
I ho subso<iiionl fire. 

1201. ri' tlie circumstances permit, advantage may be taken 
(•f lulls in the action to secure at least a rough adjustment upon 
localititvs ill wlii<li the enemy is known to be or near which he is 
oxpoctod to ap])oar. Such a lire is termed fire for registration. 
The data arc thus socured for opening promptly an effective 
lire ujM)ii ail (4ieiiiy appearing at or near the positions upon 
which liic fin* lias been registered; by minor modifications in 
liiose data a (luick adjustment on the target may be secured. 

12J>2. IMri' \'ov r(*gistration may be conducted 1o discover acci- 
< lei Its nf ui'oi 111(1 which might conceal an enemy or hide the 
iMilnis <>r Inii-si of our i)roJectiles. 

121K-5. lici:i>naiion of lire is es]»ecially appropriate for artil- 
lors i<. \v!:ich <l<'finiti' sectors of observation have been as- 

simu'd. 

If ihc ('ii('iii\> ]»osiiioii within the S(H?ior has not been located. 
ilic an Hid \ '■••iiiiiiaiHler ]»roce(Mls in a systematic way to secure 
the d:it:i v\lii<ii will enable him to reach promptly and effec- 
tively aii\ pail of the sector. He studies the terrain, decides 
upon the liiniis in widtli and depth of the area to be registered, 
noie^ ilie ^'tori.iiiy nroniiiient features of the terrain within 
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these limits, and by actual firing directed upon these natural 
features secures the data which will enable him to reach 
promptly any target appearing in their vicinity. 

1294. Fire for registration should never be used if the loca- 
tion of the fire unit is likely to be thereby revealed. 

1295. Adjustments of four kinds are required, viz : 

1. In direction. 

2. In distribution. 

3. In height of burst (in case of time fire). 

4. In range. 

Adjustment in direction involves the establishment of a 
deflection to bring the sheaf of fire to bear upon the target. 

Adjustment in distribution involves spreading the sheaf upon 
the .desired front of target. :Modifications of deflection setting 
are hence necessary. 

Adjustment In height of burst involves the determination of a 
eorreotor setting, which will cause the moan point of burst to be 
at the desired height. 

Adjustment in range involves the determination of a range 
setting which will cause the mean trajectory to pass through 
the target, or, if this is not practicable, the range settings cor- 
responding to the short and long limits of a bracket which 
surely contains the target. 

These adjustments are carried on simultaneously. 

1296. The points of burst of a series of shots fired with the 
same data, even from a single gun, will vary in range, in direc- 
tion, and In height of burst, duo to inaccuracies of the person- 
nel and to variations in ammunition, materiel, and atmospheric 
conditions. Hence dispersion is to be normally expected, and 
minor changes in firing data should not l>e b.nsed on the observa- 
tion of a single shot. 

A minor change is one which is loss tlian the probable error. 
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Deflection. 

1297. When direct layiu;;; is employed, the executive makes 
such changes in deflection as may he necessary to bring the fire 
of oacli pun to hear upon its proper portion of the target. When 
shots go wide of the target, it should he more accurately desig- 
nated. 

1298. It may often occur iliat, tliough the initial direction 
lias ]>oeu given hy direct laying, yet tlie gimner, on account of 
sniolic. haze, or the indistinctness of tli<^ target, is unable quickly 
lo locate it after loolcing away. Gunners should, in consequence, 
h(^ trained always to note some mark on the ground which will 
enable^ them eitlier to lind the target or to bring their guns back 
lo the Initial direction hy using this mark as a registration mark. 
11', however, the conditions are such as to render It probable that 
<Iolay or inaccuracy will thus l>o occasioned, the captain should 
at once change from direct to indirect laying. 

1299. When Indirect laying is employed, the officer conduct- 
ing the tiro adjusts the sheaf. 

IJIOO. To overcome observed errors in direction, the error of 
the i)ioce which is most nearly directed upon its proper part of 
the target is measured or estimated in mils and a corresponding 
roi'i-ection In dellection is applied in the appropriate sense. The 
coi rection is habitually applied in even multiples of 5 mils until 
apiM-oxiinate adjustment in direction is secured, when a corirec- 
tion of less than 5 mils may. if necessary, be made. 

1801. Fire having been directed upon the target, it may be 
shifted to another by Increasing the deflection if the shift is 
t(»ward the left, by decreasing if the shift is toward the right. 

The change in deflection necessary for this purpose is deter- 
1 liiKMl by measuring the angle in mils between the old target and 
(he new and correcting it as though the old target were the 
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aiming point. Thus the parallax of both targets must be con- 
sidered and, sometimes, their obliquity. 

1802. If salvos or shots are lost, one or more high-bursting 
sbrapnel fired from the directing piece will permit the determina- 
tion and rectification of any error in deflection ; or, in per- 
cussion fire, the range may be changed to obtain impacts on 
fSavorable ground. 

Deflection Difference. 

1808* A change in deflection difference is baseil on the obser- 
vation of the preceding salvo. It should be made on the piece 
wlllch, for that salvo, is nearest to Its proper direction on the 
target or on wliich the deflection is changed; and should be 
aimoiinced ordinarily in the multiple of five nearest to the 
measured or estimated value. 

1804. As adjustment progresses the fii*e may be cither con- 
centrated or distributed. If observation is difilcult, concentra- 
tion upon the most prominent part of the target may be ad- 
visable ; if at the same time a cross wind is blowing, a point of 
adjustment to the windward of the target may be selected. If 
observation is easy and the front to be attacked is not great, the 
Are may be distributed from the beginning, the direction and 
^tribution being such as to take advantage of any drift of the 
smoke balls. 

1805. If several batteries are adjusting simultaneously upon 
a single broad target, then it is generally best for each to con- 
centrate during the adjustment upon the corresponding part of 
its section of the target — for example, the windward flank. 

1806. The simultaneous adjustment of fire by several bat- 
teries upon the same target should not be attempted unless it 
is possible to distinguish clearly the shots of the different bat- 
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teries firing. If this condition is not fulfilled, the adjustment 
j?hould be made by one battery only and verified by the others in 
turn. 

Height of Burst. 

1307. For adjustment of time fire a low burst center giving 
;i large percentage of bursts on graze is desirable. The oppor- 
tunity is thus given to observe both bursts in air and bursts 
on graze. The visibility of the former is little affected by the 
profile of the ground and the state of the soil, and, taken in 
coDuection with the latter, they enable the observer to deter- 
mine quickly the irregularities of the ground in front and in 
rear of the target. ^Moreover, considerable effect may be pro- 
'lucorl (luring the adjusting series, and, by a small change in the 
«oi rcHtor, passage to fire for effect may be quickly accomplished. 

1J508. When one-half of a salvo burst on graze and one-half 
in air, a mean height of burst of mils is indicated. 

AMieu r>f a gi'oup of shots fired with the same data three- 
quai'tcrs hurst in air and one-quarter on graze, a mean height 
nf i)iii-si of lietween and 2 mils is indicated. In the reverse 
<-as(^ 51 niPun h^'ight of between and 2 mils below the ground is 
indicator. 

Those ronclusions will be modified if, in addition to the pro- 
poiiion of graze and air bursts, the actual heights of burst be 
• •onsi(U'ro(l. For example, if three bursts are very high and a 
fourth is on graze, the latter should be disregarded. Thus 
tlio (pici-tion of (lisi)ersion affects the conclusions as to the cor- 
roction of lioiglit of hurst that may be drawn from a comparison 
»»f iho iiuiiihor of l)ursts in air and on graze. 

1:J01). Wlu'ii the mean point of burst is at a height appropri- 
JM«' fni" ad.iii'^tmont, iihout one-third to one-half of the slurapnel 
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Miiy, on account of errors of the fuze, of laying, etc., be ex- 
pected to burst on graze. 

So long as these proportions are maintained no change In 
mean lieight of hiir.^t for adjiistniont is in general advisable. 

1810. The apparent hei^^ht will differ from the true height of 
bnrst if the observer's distance from the tarjret is materially 
different from its range from the giuis or if he is higher or lower 
than the guns. 

If he is nearer than the guns to the target, the apparent 
height will be greater than the true height : if he is farther away. 
It "Will lie less. 

If he is higher than the guns, bursts In air beyond the target 
will appear higher, burst in air short lower than they actually 
are. If he is lower than the guns, the reverse is the <'ase. 
■ The effect of such conditions must be fully considered in 
correcting data. 

1811. Conclusions are to l>e formed from the observation of a 
group of shrapnel fired with the same fuze setting, the average 
height of the bursts being (.ousidertHl. Hence battery salvos 
afford the quickest and most reliable means of adjusting the 
height of burst. 

1812* Salvos in which the heiglits of burst are very irregular 
should not be considered. The irregularities are due to faults 
of the battery in setting scales and fuzes and in laying. 

1818. The height of burst may bo regulated by changes of site 
or corrector. 

1814. If the first group of air Iinrsts is too higli for observa- 
tion of the smoke halls as to range, their mean height, is meas- 
ured or estimated and a change is made surely suffieient to 
bring the burst center to the bottom of the target. 

If the hursts are in air below, the burst center is similarly 
brought to the bottom of the target. 
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If a target has been bracketed for height of burst, inter- 
iiiediate corrector settings are used for more accurate ad- 
ju^lnieiil. 

1*515. Any increase of site raises the point of burst; any de- 
<'reasc lowers it. 

If I lie first sjilvo bursts on graze at 10 mils or more below, 
i)r at 15 mils or more above, an equal change in site should be 
made to avoid the possibility of exceeding the limits of the 
corrc^ctor scale. 

The measurements on which changes in site are based should 
be as a<'curate as practicable. 

1810. An impact over indicates that the time of burulug was 
too great and that if the trajectory were raised the point of 
hurst would be beyond the target. 

An impact short, however, may not be followed by an air 
hurst short if the trajectory is elevated, for it is possible that- 
tli(' cnrrcctor is mtich too low. 

\\ iK'ii Tlic impact has been observed at a considerable distance 
si inn <»f iii«' target, it may be expected, with good chances of 
Ix'iim ('Uicci. ihni the same corrector will give a burst short 
att(M- i!i.' ; i-:ij«'ci(»ry has been raised. 

1J5I7. I"1m' iMivisahility of raising the burst center when both 
r< iiii(i> oi ;t ii!;;i()on solvo burst on graze is much less than Is 
1'" ,!•(> . ■;;;i <!ll I'ounds of a battery salvo burst on graze. 

l:>ls. w lii 11 tJH' site is correct, if all the biu'sts of the first 
>;;I\<' art- '•;; maz»^ hclow or on graze not more than 2 mils 
;il»<»vc ili( i.M-('i tlu' corrector should be raisetl, using a multiple 
"i •'•. I r. a : .1 r raising iho corrector, grazes are still obtained, the 
<<»ri('( i(.i' simuld l)i' raised by similar changes fi'om salvo to 
salvo 11'irl all- ]>ursts are obtained. 

11 all (i.o lairsis (>r the lirst salvo are on graze more than 2 
iiiiiv ;iIm,-. . iiir tai-gct, the corrector shoiUd not be changed for 
the iK'M >-al\"<». 
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1819. Clmiipes in the oorreetor of 2, mils or less should be 
basoil on the observation 6f at least four air bursts. 

Note. — ^The fuze setters are so constructed that if a shrapnel 
be firetl with its fuze set at a given range and at normal cor- 
rector (GO) it will burst Tinder normal conditions not at the 
range useil but sufficiently short of this i-ango to place the point 
of burst, as viewed from the liring point, at the following heights 
arbitrarily adopted by the Ordnance Department above the 
point of fall of the trajectory for the given range : 

Zone 1 : 30 mils. 

Zone 2 : 20 mils. 

Zone 3 : 10 mils. 
The amount of actual liring with the G-inch howitzer has been 
so limited that definite rules can not be given for the conduct 
of fire. The corrector to be used should be based on previous 
experience, and in the absence of previous experience upon tlie 
above information as to its construction for normal conditions. 
The efficacy of shrapnel fireil with zone 1 or zone 2 charges has 
not been fully determined. 

1820. When indirect laying is employed, an error in the site 
will cause a corresponding and equal error in height of bursts. 
As the cause of the latter error may not at first be known, ad- 
justment of the height of burst by changing the corrector may 
be attempted. If the error in height of burst is not great, it 
may readily be allowed for in this way ; but if it is seen that 
the necessary correction will exceed the limits of the corrector 
scale, the total correction which has been applied to the cor- 
rector must be transferred in the same sense to the site, and a 
return to a corrector setting near the normal must be made. 

The foregoing emphasizes the importance of determining the 
site as accurately as possible in the first place. It also show? 
91521''--17 11 
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that when the firing data for indirect laying are passed from a 
battery in action to one just about to take part, not only the 
range, but also the corrector and site which have been used 
wirli that range in securing the adjustment must be communi- 
cated. 

Range. 

1321. Adjustment for range is usually the most difficult to 
obtain. One reason for this is that while nearly all rounds fired 
are observed for direction, distribution, and height of burst, only 
a))()ut 50 per cent of all rounds fired for adjustment on fairly 
tliffioult terrain are correctly observed for range. Increased 
facility and skill In making correct observations for i*ange lead 
to quicker and more accurate adjustment. 

1322. The depth of effect from a single shrapnel is small, as 
is also the radius of action of the shell. 

1323. Against targets without depth there is always a single 
most eflfective range. Due to the inherent errors of the materiel, 
to errors of even well-trained personnel, to the difliculty of mak- 
ing correct observations, and to the fact that most targets do 
have depth, It Is, however, seldom possible to determine one gun 
range exactly appropriate to a target when using time fire. 
Moreover, the tactical situation frequently. If not usually, im- 
poses conditions demanding greater or less rapidity In obtaining 
effect. In all cases accurate adjustment of fire to the narrowest 
possible limits results in increased effect and saving of am- 
munition. 

1324. The refinement to which fire for adjustment can be 
carried depends to a great extent on the tactical conditions. 
Hut tactical conditions also Infiuence the degree of accuracy with 
Nvliich the fire may be adjusted. For example, the. lack of 
visibility of the target or other conditions affecting observation 
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may oblige tlie acceptance of a more or less uncertain adjust- 
ment. 3^Ian.v targets are able to shelter themselves from fire. 
Hence early physical effect must be obtained unless moral 
effect only is sought. In time fire there is necessarily a moment 
when adjustment must cease, for the most suitable height of 
burst for producing effect is not a suitable height for observing 
for range. For all those reasons, then, adjustment for range 
usually consists in determining two ranges, one of which is less 
than the true range of the target and one of which is greater. 
This method determines a bracket within which there is some 
certainty of the target being located. The measure of this cer- 
tainty is dependent upon the number of correct observations at 
either limit. The depth of the bracket to be sought and the cer- 
tainty with which the bracket actually contains the target de- 
pend upon the technical and tactical conditions and upon the 
kind of fire used. The same conditions 'which justify seeking 
a narrow bracket justify or even require an endeavor to obtain a 
sufilcient number of correct observations to make it practically 
certain that such a bracket contains the target, 

1826. Thus there are two questions influencing the degree to 
which adjustment should be carried. Is it preferable to obtain 
a very powerful effect, without much regard to time, with a 
comparatively small amount of ammunition? Or, will it be 
best to obtain a sufficient effect in a short time without much 
regard to ammunition? In any case it is to be romembored that 
a poorly adjusted fire is ineffective. 

1826. When -a narrow bracket is sought, adjustment shcmld 
be carried sufficiently far to give confidence that it actually 
contains the target. On the other hand contentment with a 
wide bracket, except when such a bracket is ini])osed by difti- 
culties of observation, etc., implies that the definite establish- 
ipent of the bracket through the correct observation for range 
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* li82. No burst should be sensed unless the officer conducting 
the fire obtains from it information sufficient to form the basis 
f6r a definite opinion. If there is any doubt in his mind, the 
burst should be sensed as doubtful. Having once sensed a burst 
as iliort or over, the captain should not hesitate to base a change 
of range on such sensing; but whenever time or the conditions 
of observation permit, the limits of the brackets, particularly 
the short limit, should be based upon the sensing of three or 
more bursts. 

1S88. Correctly observed bursts indicate a short range more 
surely when they are low; a long range is more certain when 
the correctly observed bursts are high. 

ISH* If the sense of the bursts is doubtful, or if the bursts 
are lost, circumstances must decide whether to change the range 
or to change only other firing data for the next round. 

If the smoke of the fire of other batteries has interfered with 
observation, a salvo concentrated upon some prominent part of 
the target may be of assistance. 

If the doubt was occasioned by the fact that the bursts were 
In air and high, it may be well merely to lower the point of 
burst for the next salvo. 

If a salvo is lost, the projectiles have probably burst wide of 
the target or in a ravine or behind some intervening cover. If 
the smoke of the bursts does not rise and become visible after 
a few seconds, the lay of the ground should determine whether 
to increase or diminish the range or merely to raise the cor- 
rector so as to obtain visible bursts in air. Definite informa- 
tion may generally be most quickly obtained In such cases by 
securing time bursts just above the level of the crests or other 
cover. 

1885* The trajectory may be brought upon the target by 
changing the site or by diminishing or increasing the range set- 
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ting. In the latter case, if the site is in error the fuze will be 
set for a range other than the true range to, the target, Its time 
of burning will be too short or too long, and the projectile will 
burst too high or too low, as the case may be. Modifications of 
the corrector or of the site will in general be necessary to bring 
the mean point of burst to the desired height. If the error has 
been small, it may readily be overcome by a proper use of the 
corrector. 

Heights of burst varying gi'eatly from th6se expected may be 
due to large changes in range or to changes in atmospheric 
conditions. However, when the approximate corrector setting 
is known, heights of burst which are apparently abnormal may 
usually be attributed to- an erroneous site. If -the error has 
been gi^eat, delay may result in the adjustment of height of 
burst by the use of the corrector. In such a case it may be 
jidvisable to change the site, for when it is considerably in 
iH'vor data obtained from firing at one target are of little as- 
sistance in ranging upon another. In general, the best results 
will be obtained by changing that element which is most proD- 
ably wrong. 

If the range has been delerniined by range finder or other 
accui'ate methods, the use of a correct site will greatly increase 
tlK? probability of early effect upon the target. 

1880. In the accurate adjustment of time fire, not only the 
iioight but also the burst interval is important; for projectiles 
bursting too far in front of the target and those bursting in 
the air above it produce little or no effect. Tlio burst interval 
is ccirect when both the range and the height of burst are cor- 
rectly adjusted. Indications that such is the case are: (1) 
Tii;! tli(» bursts on graze bradxet the target: (2) that the mean 
Im'I'^IiI of burst is about 8 mils: (8) that fragments from the 
;iir hursts strike the ground both in front and rear of the tar- 
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get, and that the pattern made by these fragments, as revealed 
by the dirt and dust knocked up, is close and dense rather than 
greatly extended; (4) that obvious effect is produced upon the 
-target. 

If doubt exists as to the burst interval, it Is best to lower the 
corrector and get a gi-oup of low bursts or bursts on graze. 

Observers posted well to the flank of the line of fire may be 
of the greatest assistance in determining and correcting errors 
in the burst interval. 

1887. At me<liuni ranges a change of 4 mils in the site pro- 
duces a change of about 100 yards in range; hence, if the site 
Is materially altered, the adjustment of the range will have to 
be recommenced. 

1888. At medium ranges a change of 4 points in the cor- 
rector produces a change of about 100 yards in burst range. 

1889. If physical effect upon the target is observed, the range 
used is approximately that of the target. 

If a bracketing salvo is observed, the range is a little long 
If the bursts were in the air; approximately correct if the 
bursts were on graze. 

A mixed salvo over indicates too long a range. A mixed 
salvo of air bursts short indicates an approximately correct 
range ; of graze bursts short, a short range. 

1840. The minimum bracket possible of determination de- 
pends upon the accuracy of the gun. The establishment of a 
bracket narrower than the 50 per cent zone is difficult. 

The bracket to be used depends upon the tactical situation 
and conditions of observation. 

1841. Against stationary targets — for example, artillery in 
position or immobilized troops — a bracket of 100 yards should 
ordinarily be sought. 



Against targets moving slowly or capable of slow m< 
only — for example, heavy artillery, troops in defiles, convc 
a bracliet of 200 yards should be attempted. 

Against transient targets — for example, inlantry in actic 
in bodies that can quickly disperse or seek cover, or mac 
j^uns firing — a bracket of 200 yards is usually the narro 
that can be attempted. 

Against troops moving or likely to move rapidly in the d 
tion of the range — for example, mounted troops not con 
by the terrain — it is usually advisable to bracket by chang< 
600 yards in range and to attempt no narrowing of the hrt 
thus obtained. If the target is approaching, and the long : 
of the bracket has been last determined, it is often advif 
to tire again at the short limit in order to make sure wheth( 
not the target has passed out of the bracket. If the targ 
withdrawing and the short limit of the bracket has been 
determined, it is often advisable similarly to make certai 
Ihe long limit. The use of the range finder is especially in 
tant in determining quickly whether a rapidly moving targ 
approaching or withdrawing. 

When a reliable range is used, and the situation dem 
early effect, a bracket of 400 to 600 yards may bo assu 
based on the observation of the first salvo. 

Against instantaneous targets — for example, observt 
parties or staffs — no bracket is sought, but time fire is exec 
(»ver a wide front and great depth at maximum rapidity. 

1342. Unless there is actual necessity for early effect, 
short limit of a bracket should be based on the observatio 
more than one round. 

1348. It is always permissible in shrapnel fire to has 
loii;;- linn't of a bracket upon a smaller number of observi 
tlian is necessary for the short limit. 



jiOS«. AS cue uejKiJ oj inv uriKKi't uucrcases, so .snuiiiu me 
niber of observations on which i»iicli liiult is based increase. 
1345. If i)erciission lire is to ])e uschI for effect on material- 
Jeets, called fire for demolition, very accurate adjustment of 
Dge is requireil. Sucli tire is effective^ at all ranges but, be- 
ase the probable error in deflection incre^ises and the danger 
ace decreases, while observation grows more dillicult as the 
Qge becomes longer, efTect can often l)e o])tained at the longer 
ages only at the expense of much ammunition. 
rhe adjustment on large targets may usually be determine<l 
xm the effect observed. 

For the demolition of Artillery mat6riel and other targets of 
V relief, the adjustment in range is never complettHl, but is 
rried on to the ■ end of fire for effect. When the lOU-yard 
eicket is definitely determined by at least four observations of 
unds flred at each of the limiting ranges, fire is continut^l at 
• mid-range of the bracket. Here both shorts and overs 
auld be observed, and fire is maintained until, of at least eight 
servations, their numbers are found to be nearly eciual or until 
leclded preponderance of one over the other is established. So 
ag as the overs and shorts are nearly equal the adjustment 
very close and the range should not be changed. But as soon 
either shorts or overs preponderate in a ratio greater than 
;o 3 the range is changed by 25 yards in the appropriate sense. 
langes less than 25 yards should not be made. i 

If at any range used before^ the 100-yard bracket is estab- 
hed, such results arc observed as those discussed above for 
B mid-range of the bracket, the subsequent procedure should 
^ewise depend ui)on the equality or prei)onderance of shorts 
id overs. If they are etiual, or if their ratio is not greater than 
to 8, firing at that range is continued; if the preponderance 
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is greater than 5 to 8, the range is changed by 50 yards In th 
.Ml)propriate sense, and adjustment is then continued as describee 
Percussion fire may be said to be adjusted only when effect i 
plainly observed, or when, of many rounds fired at a single rangi 
th(» number of overs is equal to or slightly greater than the nun 
I)or of shorts. 

Method of Fire. 

1340. Often tiio method of fire most suitable for adjustmec 
w'lU conflict with the requirement of very early effect. Refiu( 
iiHMits of ndjustinent warn the adversary, thus remove the el< 
mt^nt of surprise, and prompt him to measures to avoid losses. 

Ii^very means must be utilized to simplify the operations c 
jKl.iustmont and shorten their duration. 

Fugitive targets may be attacked with high chances of sue 
cess it the fire is carefully prepared against points and area 
likely to be occupied and the data corrected from time to tim 
in accord with the results of actual firing. 

IJU7. The rapidity of fire during adjustment will be cor 
trolled by the necessity of observing the shots and setting oJ 
iii(» nec'essary corrections. Rapid and correct decisions an 
( I nick commands on the part of the battery commander wll 
incrt^ase the rapidity of the adjustment of fire. 

I:HS. The method of fire to be employed depends upon th 
nature and situation of the target and upon the metl^od of laying 

Acrainst stationary targets — for example, inanimate obje< 
lives or troops Intrenched or otherwise inunoblllzed — or in regh 
tiation of fire the adjustment In range, in height of burst, an 
in disti'lbutlon is usually secured by salvos. 

Against slowly moving targets also — for example, large bodie 
in column of route or wagon trains — ^the adjustment Isf usuall 
secured by salvos. 
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Against rapidly moving targets — for oxamplo. Cavalry cliarg- 
ing or Artillery changing position — the adjustment is secured 
by volleys with direct laying, by volleys or salvos with indirect 
laying. 

Against ^transient targets — for example, Infantry in action 
in the open or Infantry marching in small bodies or machine 
guus firing — the adjustment is usually sectured by salvos. 

1849. The kind of projectile to be used in adjustment is ordi- 
narily tlie kind that is to be used for effect. The choice d(v 
pends upon the nature of the target and its situation. 

During fire for effect time tire is, as a rule, employed against 
animate targets, aircraft, searchlights: i)ercussion lire against 
other inanimate targc^ts. 

1850. During j^djustment it may be(fome nec^essary to change 
from time lire to percussion fire to lessen the probability of hit- 
ting friendly troops or for tlie purpose of narrowing the bracket. 

1351. When fire has been adjusted with shrapnel and it is 
necessary to use shell the mid-range of the bracket is the most 
appropriate and fire at that range should be continued mitil at 
least three rounds have been sensed. 

1352. It may be necessary in some cases to assign special 
targets to certain pieces or to certain platoons. In sucli cases the 
chief of section or the chief of platoon conducts the fire of his 
gun or guns, unless the captain gives otlier instructions. 

Adjustment from Aircraft. 

1353. When adjustment must be based on the results of ob- 
servation coranmnlcated from aircraft the various elements of 
firing data can not usually be corrected simultaneously. By 
firing with a single piece the deflection may first be adjusted. 
This is followed by adjustment of the distribution. Tli^n the 
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])rncket for range is obtained. Finally, from a consideration of 
the ratio between air and graze bursts the height of burst may 
be established. 

Kffect can not be observed unless it be great but effectiTaneflS 
of. fire may be inferred from the target's movement or effort to 
obtain cover or from other indications. 

Adjustment by observation from kite-balloon. 

1 85:^(1). Hounds must fall close to the line obBeryer^taxget. 

I'hjs Vinv is bracketed by changes of either range or deflec- 
tion. If thi} angle observer-target-battery is less than 800 
mils. <!hanK<^s of deflection are best; if more, changes of range. 

\\li<'n rounds have been brought to the line observer-target 
ilioy can be kept there by changes of deflection corresponding to 
l)()un(ls in range. 

Lor li be the range last used. 

Lot T' be the angle observer-target-battery. 

Let D' b(i the deflection correction for a bound of 100 yards. 

MM r., 100 T' 

I lien D — — ^-— • 

It is additive (subtractive) for increases of range If the 
batr(M-y is to the left (right) of the line observer-target. 

It is subtractive (additive) for decreases of range if the 
baitoiy is to the left (right) of the line observer-target. 

1858(2). Whon shrapnel is used, one or more graze burst 
inusr bo early obtained and'air burst must be kept low. 

1858(3). The following information must be received by the 
battory from the observer : 

a. T]efore firing: 

1. The map-square above which the balloon is located. 

2. The direction and velocity of the wind, 
a. The height of the balloon. 
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b. Before each round : 

4. Announcement that the observer is ready to observe. 
lt5S(4). Before each round the observer must be informed 
Pom the battery as follows : 

1. Nature of projectile to be fired. 

2. Warning that piece is to be fired, as Ready or Stand by. 
- observer replies Stop, in which case firing ceases, or 

ojr, in which case the piece is immediately fired. 
lMS<5). At each discharge the word Ared is immediately 

; to the balloon. 
x<M(6)* As it is essential that telephone communication l>e 
nttrmpted, the operator devotes his attention solely to the 
ire from battery to balloon and does not remove his receiver 
ft any purpose. 

1858(9). The observer refers his observations to the line 
kierrer-tiarget and to the target, and reports: 
Sight (left), (so many) mils; or 
OnuBe (Air), Short (Over); or 
Ikmbtfnl; or 
Xost. 

Air, Short (Over), reports a burst in air below (above) the 
ae of observation. 

SeziBings as to range, Graze, Short (Over), will not be given 
ccept when the round is observed on the line of observa- 
DD, unless the observer is perfectly confident of his sensing 
scause the point of fall is actually at a feature surely recog- 
2ed on the map In its relation to the target. 
Doubtful rounds may be qualified by descriptions, as Smoke 
If ting to left behind target, or Smoke rising (so many) mils 
ght. 
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Fire for Effect. 

1354. Evory tiiijrot attacked will present its own problem, 
wiiich jiiiist be so1v<mI according to existing conditions and not 
by adliei'ence to any tixed rule. 

1355. Having obtained the desired bracket, no time should 
bo lost in making the area thus inclosed untenable for any hos- 
tile? force. The adjustment should be continued during fire for 
effect by constant observation with a view of discarding ranges 
ol)viously ineffective, of confining the fire to ranges which ap- 
l)ear to ])o effective, and at the same time, of making such cor- 
rections in lioight of burst, deflection, and distribution as will 
perfect the adjustment or meet changes in the location or for- 
niiition of the target. It is to be expected that targets having 
mobility will not remain immobilized under effective fire. The 
captain should, therefore, ])e ready to adapt his adjustment to 
changing conditions at the target. It will seldom be possible 
i«) spend suflicient time and ammunition to obtain an adjustm^it 
cl()S(^ eiKiugli to justify remaining at a single range during the 
(l(Miv<Ty of fire for effect. 

Kanges may be considered effective when it is evident that 
elTect is being produced upon the target; when the great pro- 
iK)niou of bursts in air is short of the target and at the proper 
moan height ; when the shrapnel cases are seen to strike at or 
noai- the target; when dust, if seen at all, is knocked up by thie 
bullets both in front and in rear of the target. 

1350. Only direct hits are effective against material targets 
or shieUlocl batteries when percussion fire is used. 

Range. 

1357. In time fire, the short and long limits of the bracket 
determined during the initial adjustment should be considered 
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losing an area to be covered during fire for effect at suc- 
i ranges. This can be accomplished by opening fire for 

and using either successive increments or successive 
aents so that tlie target will- be covered at one or more 

ranges used. Tlie officer conducting fire may be able to 
m opinion as to which are the most effective ranges. The 
ange differences should usually be 100 yards, but when 
ea has been narrowed as a result of observation they may 
uced to 50 yards. 

5. In firing at moving targets the first range used should 
trily be that limit of the bracket toward which the target 
ing. 

first range appropriate for other targets depends upon 
eratlon of the purposes of the fire for effect, the condi- 
)f observation, the position of friendly troops. 
)..A bracketing battery salvo indicates an effective range. 

such a salvo gives sufficient indication of the corrector 

)nc(ltions demand immediate effect, fire for effect should 

d at that range and reliance placed upon observation 

n lire to determine whether or not it is actually effective. 

the corrector is not established and when certainty of 
ment is more important than immediate effect, the adjust- 
should be continued, using the same range. In any case 
lUSt be taken lest the bracketing salvo be due, in part at 
to the obliquity of the target. 

)• The uncertainty of a bracket may be compensated for 
rchlng a greater depth than that indicated ,by the observa- 
but the principle should only be applied to those cases 
.ding immediate effect. 

actical or other conditions make it desirable to open fire 
ect upon a bracket, the short limit of which is based upon 
Bervation of a single round, fire should be first delivered 
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throughout the observeil bracket. Observiition of effect froi 
tire ut the short limit of the bracket indicates tliat the bracks 
is appropriate ; if sucli effect is not observed, a range 100 yarti 
sliort of the short limit mus^be included in the fire for effect. 

1361. In general, the seeking of a 200-yard bracket, c 
j;r eater, indicates that fire for effect should be opened as soo 
as one observation at each limit has been obtained. 

1362. When the short limit of a 200-yard or greater bracke 
is based upon the observation of two or more rounds, a rang 
sliort of the near limit is rarely necessary. 

1363. Whatever the number of observations, It is not neces 
sary to fire for effect with shrapnel to include ranges beyon 
the observed long limit. If the number of observed overs is tw< 
the long limit may be included; and if the overs are less tlia 
two, the long limit should be included, unless the bracket is a 
small as 100 yards or less. 

1364. The searching of areas is never to be resorted to unles 
it can be definitely determined that the enemy is actually locate 
within the area selected, and unless he would evidently exercis 
a material influence upon the progress of the combat if lef 
undisturbed by lire. 

1365. When time fire over friendly troops must cease wU 
Hopeiul upon the range, the terrain, and the conditions c 
observation. 

lu firing over friendly troops advancing to the assault, fix 
at the target should cease upon a suitable signal from tli 
Infantry that the fire is dangerous. The range may be ir 
creased to hinder the bringing up of hostile supports or t 
cause losses should the enemy fall back. 

At medium ranges over level ground the danger space 
Infantry* from well-ad.1usted time fire extends for a distance 



e-INCH HOWITZEE. 177 

about 300 yards In front of the target. This distance becomes 
less if the ground rises toward the target, greater if it falls 
toward it. 

Height of Burst. 

UW. If the adjustment of the distribution and of the height 
of burst have not been completed, bold changes with a view of 
adjusting them should be made, the rate of fire for effect being 
reduced, if necessary, to pei-mit this adjustment. 

If doubt is occasioned by the fact that other batteries are 
firing at the same target, a salvo or volley with projectiles of 
type different from that in use by the other batteries will 
usually be recognizable. 

1867. When the height is maintained between 2 and 4 mils, 
the effect varies but little. Outside of these limits the effect 
aiminishes very rapidly. A constant error of 3 mils in estima- 
tion of height of burst is equivalent to the loss of several 
caissons. 

1868. For effect, a height of burst which is somewhat low is 
snperior to one which is somewhat high. 

1869. In passing from fire for adjustment to fire for effect 
tjie corrector should be raised by 5 mils if during adjustment 
there have been three bursts below the target to one above and 
by 3 mils if the bursts below have been equal to those above 
the target. If only one round has burst below the target to 
three above, no change should be made in the corrector. 

1870. During time fire for effect about one-fifth to one-ninth 
of the bursts should be on graze, and the greater the range the 
greater should be the proportion of graze bursts. 

1871. If the area to be searched is not deep and tlio slopo not 
great, a mean value of the site may be taken, and a corrector 

91521 •—17 12 
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used which will give low bursts at the near limit of the area ii 
the slope is away from the guns, and bursts slightly abovi 
the normal if the slope is toward the guns. This method wll 
tilways be used if great rapidity is desired. For searching long 
and steep slopes, however, it is better to use the site of tin 
near limit of the area to be searched and vary the correctoi 
from volley to volley or salvo to salvo, raising it if searching uj 
the slope or lowering it if searching down the slope. 

Distribution. 

1372. Exact distribution facilitates observation of fire, in- 
(ureases probable effect, and indicates good fire discipline. 

1373. In fire for demolition,, all i)rojectiles which are not ex 
act in direction are lost. 

In fire against personnel, considerable latitude may be al 
lowed in the adjustment in direction. 

1374. The fire of a battery is usually distributed over thi 
front assigned it for attack. 

When time fire is employed the following considerations arc 
to be borne in mind: 

(a) If the front to be attacked does not much exceed 12 mih 
in width, it is sufiicient to converge upon the center of thi? 
front, as the dispersion of fire, when a considerable number o1 
rounds is fired, will provide for covering the full front. 

(b) Fronts which do not much exceed 35 mils may be cov 
ored eft'ectively by a battery without sweeping. 

(c) If the front much exceeds 35 mils, it may be divided intc 
sections and each section attacked in turn, or sweeping may bf 
employed. The choice depends upon the nature of the target 
and the circumstances of the case. 
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iS7S. In shrapnel time fire the ri?:ht piece is directed not upon 
tbe rlght'edge of the target but upon a point about 10 yards in- 
side of the right edge. To direct tlie left gun upon a correspond- 
ing point Inside the left edge, the devisor of the front of the 
target Is the number of guns firing, not that number decreased 
by one (1190). 

1876. Knowing the width of his target in mils, the battery 
oonunander quickly decides whether to employ converging fire. 
Are without sweeping, or tire with sweeping. 

In the latter two cases he secures distribution by directing 
each, gun upon one-fourth of the front to be attacked. 

If direct laying is to be employed, he indicates clearly to the 
cblefs of section the outer limits of the target, if these limits 
are not in themselves obvious ; and each chief of section points 
out to his gunner the part of the target on which his gun is to 
be Initially laid. 

If indirect laying is to be employed, a distribution difference 
equal to one-fourth of the front in mils is used. 
. Id77. When the mean height of burst of shrapnel is well 
adjusted, each gun is expected to cover effectively a front of 20 
yards if one round is fired, 25 if two are fired. 

The construction of the carriage permits a traverse of about 
70 mils on either side of the axial line. 

As sweeping fire is especially adapted for use in cases when 
the fire has been carefully prepared upon definite hostile posi- 
tions, time may be afforded for giving the initial direction with 
the gun set at the extreme right traverse, if necessary. The full 
traverse on the carriage may thus be utilized ; but it is not con- 
templated that a single gun will be given such a width of front 
to attack as to make this necessary. 

1878. One turn of the traversing handwheel shifts the point 
of burst approximately 8 mils. 



180 DRILL EEGULATIONS FIELD AETILLEBY. 

Therefore, in sweeping fire the front in mils covered by each 
piece will be equal to eight times the number of rounds in the 
sweep ; the front in yards covered will depend upon the range. 

The number of rounds to be fired in the sweep by turns of 
the handwheel is determined by dividing by 8 the number of 
rails in the front assigned to each gun to attack. If the quotient 
obtained is not exact, but consists of a whole number and a 
large fraction, then the next higher whole number is taken. 

At 2,500 yards range well-adjusted sweeping fire will cover 
the front assigne<l completely. At longer ranges the front will 
not be completely covered, while at shorter ranges the sheaves 
of successive rounds will overlap. 

For the attack of a large front two methods are applicable: 
(1) To divide the front up into equal parts and attack these 
parts in turn ; (2) to form the shejrC at the outset so that it will 
cover the whole front and fire a suflicient number of rounds 
sweeping to cover the entire front. 

If volley fire is to be used, the circumstances must decide 
which method is preferable. If time is not afforded for delib- 
erate preparation, the first method is usually preferable; but 
if tiiiK^ is thus ufi:orded, then the second method may often be 
found advantageous. 

If the target is very oblique, different ranges may be assigned 
the different guns. 

1379. Sweeping by turns of the handwheel is wasteful of am- 
inunition when there is lost motion in the traversing mechanism, 
and should not then be attempted. 

1380. Sweeping is preferably accomplished by the use of 
sights whose reticules have horizontal scales. Such scales are 
irraduated in divisions of 5 mils, not numbered. At ranges up 
rc) 2,500 yards the line of sight is shifted 10 mils to the left after 
each round ; above 2,500 yards each shift is by 5 mils. 
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The number of rounds required by this method is determined 
as for the other (1878), using as a divisor 10 or 5, as the case 
may be, instead of 8. 

1881. Not more than four rounds should ordinarily be fired in 
in any one volley sweeping. 

1882. When percussion fire is employed, the nature of the tar- 
get determines whether converging or distributed fire is to be 
employed. 

If the target to be attacked has a continuous front, e. g., walls, 
obstacles, etc., this front may be divided up into sections of 10 
mils each and the sections attacked in turn, each gun taking its 
kuroportionate part. If the target has a much smaller front 
than 10 mils, the fire may be converged upon its center. If the 
target consists of artillery, each gun may be assigned a corre- 
sponding gun, depending upon the amount of artillery available. 

Method of Fire. 

1888. The rapidity with which fire for effect should be con- 
ducted depends principally upon the tactical situation. After 
adjustment has been obtained the volume of fire may be in- 
creased by increasing the number of pieces or by firing in more 
rapid succession than is practicable during fire for adjustment 
or by increasing the number of rounds in each vollej'. 

Rapidity of fire must never be so great as to prevent fuzes 
being exactly set and the guns accurately laid, or otherwise to 
interfere with the work of the gun squads. 

Deliberate fire is more accurate than a more rapid fire. 

Great rapidity of fire is perniissiblo only for a short time. 
The expenditure of ammunition is otherwise too great. 

1884. The rapidity of fire of independent guns or platoons 
may be increased as much as possible to deceive the enemy re- 
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garding the number of guns In action. At times it may be 
advantageous to repeat tlie same range several times so as t< 
give tlie impression that volley fire is being used by one or mon 
batteries. 

1385. Fire by salvos or volleys at successive ranges permits 
the captain to adapt the corrector to the slopes of the terrain. 

188^. Volley fire is adapted especially to the attack of fugi 
tlve targets that are more or less vulnerable. The special char 
acteristic of this method of fire is its great flexibility anc 
rapidity. The number of volleys to be fired, their range differ 
ence, the number of rounds in each volley, are all in the hands 
of the officer conducting the fire. By suitable manipulation ol 
the sheaf he may readily shift the fire from point to point oj 
the terrain, as necessity may require, and by adapting the burst? 
of fire to meet the crises of the action he may utilize the ammu 
nition to the best advantage. 

1387. While salvos are adapted especially to securing th€ 
adjustment of fire, they may also be used for produ(!ing effect 
especially with the idea of obtaining at the same time additional 
information on which to base a closer adjustment of the fire 
They are employed according to the principles of volley fire. 

1388. Fire at will is employed solely for the close defense ol 
the guns. 

Against a slowly moving enemy, such as infantiT» the fire 
should be commenced when he has arrived within about 35( 
yards of the gun ; against a rapidly moving enemy, such as 
(•avalry, when he has arrived within about 800 yards ; the pur 
pose In both cases being surely to establish a fire-swept zonr 
through which the enemy must pass In order to reach the guns. 

1389. Against Infantry in position and more or less protect 
by entrenchments the intensity of the fire should be regulat 
to suit the necessities of the case, as our Infantry advances 
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the attack, being slow or ceasing entirely while the enemy is 
concealed or inactive, rising to great intensity when the crises 
of the action develop and the enemy exposes himself to meet 
fhem. Salvos may be used for the ordinary phases of the action, 
volleys for the crises, the object being to assist our own Infantry 
by Inflicting as much damage as possible upon the enemy; by 
dMtroying his morale ; by forcing him to keep under cover ; and 
by preventing effective fire upon his part. 

1890. Against Artillery in position, the first object is to gain 
the ascendancy over it by inflicting as much damage as possible 
upon the personnel. Immediately effective fire is particularly 
demanded If the enemy can be attacked at a disadvantage, as, 
for example, while limbering or unlimbering. Obtaining a 
bracket as small as the conditions justify, searching the depth 
of the bracket, carefully observing the fire, and securing as 
promptly as possible an accurate adjustment are the means to 
be ordinarily employed in attacking the personnel. 

Due to the difficulty, however, of reaching effectively the per- 
Mmnel of batteries provided with shields and posted in masked 
positions, the struggle between evenly matched artilleries will 
often be long drawn out. If the enemy's artillery is temporarily 
ovo'matched, it may suspend its fire and shelter its personnel; 
but it must be expected to renew the struggle as soon as the 
pressure upon it is relieved. The aim must be to gain the supe- 
riority of fire by suitable concentrations of effect on the part 
of our own Artillery; the opportunity may then be gained to 
destroy the enemy's materiel by well-adjusted shell fire. 

1891. A slowly moving target, such as Infantry, or mounted 
troops impeded in their march, may be quickly bracketed by 
salvod and then attacked by searching fire. 

Infemtry in march formation may be thus attacked, but im- 
mediate deployment on their part is to be anticipated, and the 
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officer conducting the fire should be prepared to reach their 
probably behind cover, with a well-distributed fire. 

Infantry moving to attack in deployed lines, a succession o 
thin lines, or in line of small columns may be met by volley 
successively reduced in range as the infantry approaches. I 
their formation is in line of small columns, the fire should b 
distributed so that a piece or platoon may bear upon each of th 
columns. 

At close ranges infantry will probably endeavor to ad vane 
by successive rushes from cover to cover. Such rushes may b 
met by volleys previously prepared for upon selected positions 
evidently in the immediate path of the enemy. If the position 
occupied by important bodies of the enemy during the interval 
of advance are well defined, accurately adjusted fire may b 
brought to bear ui)on such positions, and the ground betweej 
successive positions may be covered by searching fire when ira 
portant movements of the enemy from one position to anothe 
are attempted. 

1892. In the case of a rapidly approaching or withdrawing 
target, fire should be adjusted upon the target itself if prac 
ticable. A bracket of 600 yards will ordinarily be quickly ob 
tained and volley fire at successive ranges will be opened. Th" 
initial range for effect should be one toward which the target i 
moving, an ample allowance being made for the motion of th( 
target. 

A target having once been brought under effective fire, it: 
subsequent movements may be followed by volleys varying ii 
range and direction, according to the rate and direction o 
march of the target. 

If adjustment upon the target is impracticable, some point o: 
area may be selected which the target is expected to pass. Ii 
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this case a broad bracket of the point or area is determined and 
fire for effect is opened when the target enters it. 

1898. The application of the methods of fire previously ex- 
plained should be practiced by the solution of theoretical and 
inrn^tical problems. The variety of sucli problems is so great 
that examples of their solution can not be given to cover all 
possible cases. 

Section XIII. — Units in Observation. 

1894. In preparation for definite and imminent phases of an 
action certain bodies of Artillery may be ordered to observe the 
enenoiy in designated portions of the terrain and be ready to 
bring him under immediately effective fire. 

If possible, the position of the enemy is clearly pointed out ; 
but if his exact position within a certain area has not been de 
termlned, the area may be divided into sectors and a sector as- 
signed to each important group of Artillery. In the former case 
the firing data are determined for the known position of the 
enemy; in the latter case, for prominent features of the ter- 
rain within the sector assigned. 

With a view of being prepared for instant action, the guns 
may be laid upon the target <n; upon some selected feature of 
the terrain and the sheaf formed so as to provide for the desired 
distribution. 

1895. Trenches should be dug for the trails wide enough tf> 
Xiermit them to be shifted through the probable arc of fire. 

The safe arc of fire may be taken as 45° on either side of the 
normal to the battery front, the presumption being that the 
guns are well aligned. In all cases, however, it is the duty of 
the chiefs of section to see that their pieces are not fired when 
pointed at a dangerous angle with respect to other pieces. 
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Earthworks can only be damaged. The fire directed • 
should be destined only for the defenders who are shell 
them; percussion shrapnel or high-explosive shell will 

Localities. 

1400. Localities are attacked with a view of Infllctin 
on the troops that are believed to be assembled ther 
render them untenable by the demolition of buildings, t 
incendiary effect may sometimes be added. 

They are attacked by the percussion fire of high-e 
projectiles or by low bui'sting time shrapnel. 

While light-artillery shell permits the accomplishmen 
result sought, the shell of heavy artillery containing d 
plosive can produce a greater disorganization of high j 
tial buildings and of compact groups. 

Woods. 

1401. If the borders are occupied, woods are attack* 
time fire. 

When it is desired to reach troops concealed in the 
of a wood they are attacked with percussion fire. 

Beconnaissance and Staff Parties. 

1402. These are very important targets, vulnerable, 1 
nishing only fleeting opportur**"'es. 

Time fire is executed over * de trr^t ''''h a long 
and maximum rapidity. 
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If, in order to assist our own Infantry, the Artillery is called 
upon to repress the activity of a long line of hostile Infantry In 
position, each battery may be required to act over a wide front. 
Good Judgment and great ver.satility in the employment of fire 
are called for under such circumstances, in order that the de- 
sired results may be obtained without undue expenditure of 
ammunition in the earlier phases of the attack. Means may be 
employed to keep the entire hostile line under the menace of 
jQre, single guns being freely used to repress special activity of 
the enemy in the sections assigned to such guns. 

Section XIV. — Targets. 

IMS. Targets usually belong to one of the following classes : 
(a) Obstacles, intrenchments. 
(6) Localities. 
(o) Woods. 

(d) Reconnaissance and staff parties. 

(e) Observers, signalmen, telephonists. 
(/) Cavalry. 

(flr) Artillery. 

{h) Infantry. 

(i) Machine-gun groups. 

(i) Aerial targets. 

Obstacles — Intrenchments. 

1899. Many obstacles may be destroyed by light artillery, but 
always at the price of a large expenditure of ammunition ; they 
are attacked by high-explosive shell or percussion shrapnel. 

Defenders behind stone walls may best be reached l)y demoli- 
tion of the walls. 



Earthworks can only be damaged. The fire directed on 
should be destined only for the defenders who are shelter< 
them; percussion shrapnel or high-explosive shell will be 

Localities. 

1400. Localities are attacked with a view of inflicting 1 
on the troops that are believed to be assembled there, • 
render them untenable by the demolition of buildings, to \ 
incendiary effect may sometimes be added. 

They are attacked by the percussion fire of high-expl 
projectiles or by low bursting time shrapnel. 

While light-artillery shell permits the accomplishment o 
result sought, the. shell of heavy artillery containing mor 
plosive can produce a greater disorganization of high sub 
tial buildings and of compact groups. 

Woods. 

1401. If the borders are occupied, woods are attacked 
time fire. 

Wlien it is desired to reach troops concealed in the int 
of a wood they are attacked with percussion fire. 

Reconnaissance and Staff Parties. 

1102. These are very important targets, vulnerable, but 
'ii.^ln'nj:: only fleeting opportunities. 

Time fire is executed over a wide front, witli a long bn 
^^1^1 niaxiraum rapidity. 
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Personnel of Command, Observers, Signalmen, Telephonists. 

140S. These are important targets of variable vnlnerabOIty. 
They present a certain fixedness. The front covered is narrow, 
8IICI the bracket is reduced more and more. Time fire is used, 
followed by percussion fire if the target is on an observing 
ladder. 

Cavalry. 

140i« Cavalry Is very vulnerable at a halt and when in dose 
fonsations. It protects itself against artillery fire through its 
mobility and dispersion. 

If the cohesion of the hostile cavalry is destroyed, and its dis- 
peralon is compelled, the results may be considered as serious 
to it and advantageous to the friendly cavalry. If it suffers 
■ome losses in both men and horses and is put in fear of cross- 
ing certain areas, the results will generally be the maximum 
that artillery may hope to secure. 

To this end, time or percussion tire is used, and all measures 
are taken to increase the rapidity of fire. If the firing unit Is 
not placed so as to have a direct view of the target, the sheaf 
Is opened and fire over a deep bracket is commenced when the 
cavalry enters the area under observation. If direct laying 
can be used the target is followed by all the pieces, a wide 
bracket is sought and tlien searched by volley fire, commencing 
At the limit whicli the target is approaching. 

The opportunity of firing on cavalry will be fugitive ; the fire 
of short duration. Tlie maximum rapidity of fire is essential 
whether by time or percussion. When cavalry directs its at- 
tack against a battery, tlie i)nttery will act advantageously in 
establishing a barrier by percussion or time fire in front of the 
enemy's line. 
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Artillery. 

1405. Artillery presents targets widely varying in vulnc 
ability. 

The greatest vulnerability exists from the commencement 
the reconnaissance until the occupation of the hostile position 
accomplished; that is, up to the moment that the enems 
artillery is ready to fire. 

Effective fire on reconnaissance parties may cause importa 
delays in the occupation of position by a battery, and may d 
prive that artillery of its commander or embarrass communic 
tlon. 

Effective fire at the moment of occupation of position by 
battery may produce losses and such disorder that It will on 
recover with difliculty. Its retirement from under fire is al 
a most critical moment, especially when the retirement is mai 
by an entire unit. 

If the firing unit is in position and tlie hostile pieces are se< 
at effective range, a gi'eat consumption of projectiles will not 1 
needed to destroy Its materiel. The number of projectiles r 
quired to hit one of the carriages of a section varies with tl 
range and the conditions of observation. The average Is abo' 
15 or 30, according as the target is at 2,500 or 3,500 yards rang 
Besides, fire for the demolition of materiel is effective agai: 
the personnel. 

If the pieces are not seen, if they are at a distant rang 
if the direction of the objective is known by its flashes onl 
or by the dust raised by its fire, fire for demolition can not 1 
employed without risking the expenditure of an unwarrante 
number of projectiles; but such artillery has nevertheless 
certain vulnerability to time fire. There are always observe: 
who are Incompletely sheltered and who are less so, generall 
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tvben the artillery is firing. Furthermore, the shields will not 
confer absolute protection on all who are sheltered by them. 
The effect obtainable from time fire is increased when the bat- 
teries against which it is directed are under an oblique fire, 
JTinally, impact burts may reach the cannoneers whatever may 
be their position. 

A sufficient recession from the covering crest or from the 
mask renders an objective absolutely immune; for it Is impos- 
sible to attack an indefinite depth of terrain. On the other 
hand, the greater the distance from the mask which the enemy 
Is forced to take the more difficult become hostile communica- 
tion' and command. It is advisable to form an opinion, from all 
tauUcations observable, as to the depth of the zone that may 
reasonably be suijposed to contain the target. In certain cases 
tbis will be definitely known, in others simply estimated. The 
condlnsion will indicate the expenditure of ammunition that 
may be required to produce n probable effect. The urgency of 
producing the probable effect will govern the decision. 

1406. The varying conditions indicate the following principles 
99veming conduct of fire against an artillery target. 

'If priority in occupation of position is obtained, careful ob- 
lervation is made of indications of the enemy's reconnaissance 
and occupation of positions. At the moment of these opera- 
tions time fire is opf»ned through a lai'go bracket, over a broad 
front, at maximum rapidity. This will be repeated, if neces- 
sary, the adjustment being refined. 

If priority of occupation is not obtained, or if the opportunity 
of firing at the moment of hostile reconnaissance and occupa- 
tion of position has been allowed to pass, a different procedure 
Is adyisablc. 

When the pieces of the hostile artillery are visible, time fire 
should be used at first to reach the uncovered personnel and to 
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produce a demoralizing effect. This effect is then extended tc^ 
the personnel under cover by the use of time tire, the limits 
of the bracket being reduced as much as possible, and the 
front covered being limited to the actual front of the target. 
The effort is continued to destroy the personnel, and then the 
demolition of the materiel by percussion tire is attempted. Fire 
is delivered on all visible pieces as accurately as possible and 
continued until the results sought are obtained, unless another 
attack should demand the attention of the battery, or unless 
the scarcity of ammunition demands the exercise of economy 
in that respect, or unless the range is so great as to prevent 
the carrying out of fire for demolition. In such a case a sub- 
unit ol' the battery may remain ready to fire should the target 
again manifest activity. 

When the hostile pieces are not visible their presence may 
be disclosed by the flashes, by the dust raised by fire, or by 
other indications. The method of attacking them is similar to 
tliat jiisi described, except that study of maps and terrain 
must l)e made to esiablish the far limit of the bracket, the near 
limit ])v\]]'j: ilie covering mask, and that tire for demolition can 
not be usually undertaken. If it proves impossible to reduce 
the limits oj such a bracket, and should there be uncertainty 
as to tiie etTcet produced on the target, it is advisable to await 
the api)e:n'anc<' of new indications. These should be most 
carefully (observed in oi'der lo take advantage of any "oppor- 
tuniiy ;l;.ii may be offere(l. The firing unit remains in observa- 
tion of tiio lai'Lict, and a minute search is made for its observers 
«»!• iis I»;ii:v'i\ connuander's station. If these are discovered, 
eJfort> sli'»ul<l he made to destroy them. 

HOT. 1 ii-«' I'M' (Unuoiition reipiires great accuracy in range 
and (111-. -lien. iliei'el)y uec(\ssitating careftd observation of each 
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lound from each piece. Its employment is permissible only 
y the nature of the target indicates that fire for demolition 
be carried out and when the number of batteries at hand 
to such as to limit the front to be attacked to about 100 yards 
per battery. If the target is such that fire for demolition is not 
admissible, one battery will give a sufiicient volume of time 
shrapnel fire against an artilleo* target, however dense it may 
be, provided the front does not exceetl 200 yards. 

Infantry. 

1408. Infantry, lik(» artillery, offers targets of variable vul- 
nerability. But while the artillery of the enemy once in place 
constitutes a definite target, whose only important modifica- 
tld&B are that it may pass from action to inaction, sheltering 
or exposing more or less of the personnel, the infantrj- target 
changes form, dimensions, density, and sometimes position from 
one instance to another. An artillery target may sometimes 
be destroyed; it is practically impossible to destroy a body of 
Infantry whose elements avoid fire individually and may sustain 
Are almost without loss. 

Finally, it may be said that artillery is proportionally small in 
qnantity, and that by reason of the power of even a single piece, 
each unit or subunit which is scn^n or is tiring is of sufficient im- 
|M>rtance to be attacked, while the Infantry exists in very large 
nuinl>ers, is almost everywhere, but is in fractions of small im- 
portance. Because of their weakness these small fractions do 
riot attract fire, or ]>y their nniliiplicity oblige those who wish 
to flre against them to disperse their fire. Fire against in- 
fantry targets will often fail to produce great losses, but other 
results may be expected. 

91521^—17 13 
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On the defensive, the assailant may be obliged to deploy at a 
distance, to scatter his units, to seek defiladed routes, to hesi- 
rato to traverse the fire-swept zones or to traverse them only 
at serious loss. Later our own Infantry by stopping the enemy 
will iraiisform him into a fixed target of considerable density 
and vulnorability. 

On the offensive, the defender may be held to his cover, pre- 
venrod from iiv'ui^ when it is to his interest to do so, deprived 
of the use oC certain points of support, and restrained In the 
etlVrti\-e use of liis supports and reserves. 

140f>. (Tenorally such results will be obtained by firing a fiew 
l>i<>je<iiles ai ji time, using the proper method of fire, as often 
as opi)oruinities offer, taking into consideration the amount of 
anununirion on hand, the rapidity of progress of the ^general 
action, and the approach of the assault. 

As the crisis approaches, the Infantry will become more and 
more nnnieiuus until the height of the combat is reached. In 
order noi lo develop uselessly all the Artillery and to have all 
rhe Artillery ready to resist surprises, it will be advantageous, 
so lonu- as the situation is not fully developed, to engage against 
the Infjintry and Artillery only the necessary number of guns. 
By th(^ usi^ of suitable units and methods of fire, and by firing 
tirst on one i)arT then on another part of the front assigned him, 
a captain may effectively attack Infantry operating on a front 
of from :>;»r> lu GOU yards. 

Due to i!; . m-eat variety of cases which may arise, only the 
jiiost ueiM'ial iiistrtictions can be laid down for the conduct of 
lire a.L^aiiist Iiifanti'y. The best guaranty of well-conducted 
lire is lo hi- r<nin<l in the ability of the captain. He should 
liavo sclt-ic'liance. irood Judjrment, keen tactical sense, quick 
'lecisi,,ii, tliorouirh knowled;^(» of the capabilities of the materiel 
and ;^rt'ai t.'xnerienee in command. 
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Hacliiiie Guns. 

1410. Machine-grun groups have much the nature of Infantry 
attacking, but they are of greater importance than small frac- 
tions of Infantry on account of tlieir great volume of fire. If 
they are discovered to be firing, they should be attacked with 
time fire. over a broad front and a deep bracket. Under the best 
conditions of observation from a station near the guns the 
bradcet can not usually be reduced below 200 yards. Owing to 
the ability of the persomiel to disperse and to seek cover, the 
fire must be rapid. Once forced to cease firing, the area con- 
taining the machine guns should be kept under close observa- 
tion, with a view of preventing resumption of their service or 
thetrwithdrawal for use elsewhere. 

Aerial Targets. 

1411. Fire against targets in the air generally requires tlu> 
assignment of particular units to the purpose, the digging of 
drcniar trenches' iibout 36 inches deep for the trails to 
permit the use of high angles of elevation, the provision, if prac- 
ticable, of platforms for the carriages, and the organization of 
a 'system of lateral observation with means of sure communi- 
cation between observers and baitery commander's station. 

1412. Captive* balloons are very vulnerable within the limits 
of the trajectory and the action of the fuzes. They have slight 
motion within narrow limits, and are attacked l)y direct laying 
with time shrapnel. It is indispensable that the rounds be cor- 
rect for deflection. Ranging is commenced, unless the range can 
be measured, at the long limit of the fuze to ascertain whether 
the balloon is within time-fire distance, and tlie bracket is 
obtained and fire for effect conducted by the usual methods, 
ezc^t that for effect tli(^ burst lieight should be greater than 
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normal to insure wide dispersion in the shrapnel cone. Wl 
range finder is used, a bracket may be assumed on the 1 is 
the first observations for range. 

Dirigibles and aeroplanes are vulnerable. Direct laying 
used with time shrapnel. Each platoon is fired separately, < 
beginning at the far limit, the other at the short limit, of 
estimated bracket as wide as 2,000 or 3,000 yards. :^ach fi 
volleys of one or two rounds at ranges differing by 200 yar 
the successive ranges approaching the center of the bracl 
When the bracket has been covered or when lateral obser 
tions indicate that the target is out of the bracket the process 
]-epeated. 

If the range finder is used, a narrower bracket may be 
tempted. 

As aircraft may readily change their direction, height, £ 
speed, defiection, and corrector changes will usually be neces 
during firing. Essentials of success are rapidity and accuri 
in service of the piece, skillful operation of the range find 
and, on the part of the officers conducting th^ fire, quick decis 
and command and boldness in changing ranges without delay 

Targets with Respect to Terrain. 

1413. Targets may also be cousidered with respect to 1 
nature of the terrain on which they are situated. 

An enemy entering the dead space existing in front of a b 
tery can not be attacked by ordinary means. Some effect n: 
be obtained by causing the projectile to burst on the trajecti 
which corresponds to the minimum range. This may be d( 
by raising the corrector by 5 points at a time. If the correc 
scale is not sufficient, it may be left constant, and the expedi< 
may be used of increasing the site by successive increments o 
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mils each and by decreasing the range 200 yards for each incre- 
meat of 6 mils. This decreases the range to point of burst by 
an amount roughly corresponding to an equal change of the cor- 
rector. This kind of fire is appreciably effective only within 
very narrow limits. 

The effect is always inferior to that obtainable with the true 
trajectory of the target and is dependent upon the minimum 
ranges and the profile of the terrain below the trajectory. On a 
horizontal terrain with site 0, range 2,000, the effect may be 
considerable, even when the target is under the highest part of 
tbe trajectory. If the range is greater than 2,000 yards and 
the burst center is raised, the effect decreases rapidly and ceases 
to be appreciable when the target has penetrated the dead space 
a very short distance. 

If the terrain falls off abruptly beyond the mask, the mlni- 
mmn range at which effect may be obtained by the above 
methods rapidly decreases. 

1414. A target scattered over a glacis sloping down toward 
the battery can not be equally affected by time fire in all its 
parts unless the points of burst are kept at a constant and 
effective height above the terrain. This may be realized by 
simultaneous changes of the range and corrector in the same 
sense. The relation between the variations of the two elements 
is not constant, but depends on the inclination of the glacis, and 
may be best controlled by careful observation of the proportion 
of bursts obtained on graze. 

The case is similar if it is attempted to follow a target up or 
down such a slope. 

Difficulties may usually be avoided without great loss of effec- 
tiveness by adjusting the corrector on a point at midheight of 
the slope and using it unchanged until the site has been consid- 
erably altered. 
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1415. A target marked by a crest may always be attad 
1 hough it had considerable depth. To overcome the effect 
slope or the terrain increases of range must be accomr 
liy lowering of the corrector. The steeper the slope the 1 
the range he changed and the more the corrector. 

I'or example, if the terrain has a slope of 60 mils, incr 
the range setting by 50 yards and lowering the correct 
•J mils will increase the burst range by about 100 yards ; 
hlope is 90 mils, a range increase of .25 yards and a coi 
diminution of 3 mils will cause a change of about 100 ya 
burst range. The height of burst above the point of 1 
A\ ill not be materially (rhanged in either case. 

If percussion fire is used, range changes to correspond 1 
yard bounds on flat terrain must be less than 100 yarc 
amount depending upon the steepness of the slope. 
greater than the angle of fall can not be struck by perc 
tire. 

1410. Percussion tire of shrapnel may be very effective a 
animati' objects beyond a crest on slopes giving bursts oi 
chet. At 1^,000 yards ricochet may be expected from slo 
.'»o mils or more. The slope most favorable for effect is 
al)()ut 11.") mils. However, both ricochets and effect are ^ 
iiiihu'iiced by the character of the soil. When effect b: 
Jiic cjui b(* obtained it is possible to avoid complicated el 
of cca-rector to overcome the influence of slopes. 

1417. Against a target whose elements are at the same 
l)nr in different planes of site the site is varied among the 

Against a target whose elements are in the same plane 
I'ui III different ranges the elevations of the pieces K 
\.iiit'(l correspoiMlingly. But this must he regarded as 
ii'>'i;ii. M suita]>l(' uH'Miod i^\' attack being by successive v 
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witb:ies8 than the usual range changes, throughout the bracket 
Indtosing-lhe whole target. 

I..:.':. ■ r 

Section XV. — ^Fibing in the Battalion. 

1413* The duties of the battalion commander are mainly tac- 
ticaii. ■■'//. 

He Informs the battery commanders as to the tactical situa- 
tion, the mission of the battalion, and the r61e of each battery. 
The more detailed this information the more surely may the 
major rely upon correct initiative by bis captains when com- 
munication fails. 

1419. The rdle assigned to a battery should be given broadly, 
lea^ng %o the captain within his sphere a full power of initiative 
fmd^ fixing, upon him a definite responsibility. 

1490. The major should conserve his force by assigning to a 
particular task only so many of his units as should accomplish 
it ¥rlth their maximum power. He may thus be able to retain 
at his disposal . other units to meet contingencies not yet 
dey^ped. 

1421. In some cases, as when the major is far away from a 
l>attery commander's station, the designation of a target will be 
very difficult. The use of two or more easily identified reference 
points facilitates the designation of objectives. But it may be 
necessary for the major to calculate the firing data for his posi- 
tipn and to transform it for use at the captain's station 

1492. It is certain that under fire communication will be in- 
terrupted or at least delayed. It may be renewed 'during lulls 
in the action. Rapid and effective communication requires that 
the major and his captains easily understand one another, and 
that common, concise expressions for identical thoughts be prac- 
ticed. This becomes particularly necessary in order that the 
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major may. be replaced by one of the captains without causing a 

failure of fire direction. 

It is likewise necessary that the personnel be imbued with a 
<M»ininon doctrine of offense and defense and have a thorough 
knowlpdge of the conduct vf tire appropriate to various targets. 

Under such conditions only may the action of the battalion 
bo expected to proceed witli the gi'eatest effectiveness and witli- 
mii demoralizing interference uf higher commanders in the con- 
du<.'t of fire. 

1423. During adjustment the battalion commander's duties 
will usually be limited at first to the correction of errors In 
identifying targets, and to the jirevention of interference be- 
tween the batteries. It will be impossible for him to follow' the 
adjustment of more than one of his batteries. 

As the action progresses he should form an opinion as to the 
effectiveness of the fire by particular batteries and upon particu- 
lar targets. He must clause his captains to conform the rapidity 
and duration of their tirf> to the results that arc desired. If he 
finds it necessary to intervene in the conduct of fire, he thereby 
assumes personal responsibility for the results. 

In general, the major will devote his attention principally to 
tlio assignment of targets, to the observation and study of the. 
liMTjiin and of the situation: to the digestion of information 
reciMved from higher commanders, friendly troops and auxiliary 
observers; to reports to the regimental ccmimander regarding 
changes of the situation ; to amplifying the information already 
furnished to his subordinates and to rendering them every pos- 
sible assistance ; to keeping open the lines of communication ; to 
preparation for the effective use of unengaged batteries; to 
maintenance of the supply of ammunition. 

1424. The simultaneous adjustment of two or more ])atteries 
upon a target or within a small area is very difficult. It is to 
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be avoided by adjustment in turn, or by tlie assignment of par- 
ticnlar adjusting points, when concentration of fire by several 
batteries becomes necessary. It is simplified by the transference 
of data from one battery to another and by the deliberate and 
accurate calculation of data. 

Adjustment upon a target already under fire for effect is still 
more difficult. Either the unit firing should increase the volume 
of its fire sufliciently to accomplish the object desired or it 
should cease firing until the new unit has adjusted. 

1425. Frequent changes of target materially reduce effect. 
Bzcept in emergency, the mission of a battery at the moment 
should be completed before a new target is assigned. 

The right of a battery commander on his own responsibility to 
ehange target to meet sudden changes in the situation, when 
eonunnnication has been interrupted or in the belief that the 
major can not be early enough Informed, should not be abridged. 

Section XVI. — Night Firing. 

1426. If the target area is illuminated by soarchlights, firing 
may be conducted against targets of all kinds the same as by 
daylight up to th(» offectivr range of the lights. It will often 
be necessary to fii*e as at instantaneous targets to take advan- 
tage of brief periods of illumination. 

1427. If searchlights are attached to an Artillery unit, they 
should bo establisliod on high points well to the front and 
flanks, if possible. Telephonic communication should bo estab- 
lished, so that the light beam may bo directed and hold upon 
tlie target. By using two searchlights the illumination may be 
intensified or the illumiuated area increased in size, or one may 
bo usetl to search for targets while th(» other directs its beam 
upon one already under observation. 
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Id attacking searchlights the same methods are wse^. as in 
attacking captive balloons. 

1428. If searchlights are not available, preparation at fire 
should, if possible, be made before dark* Fire shpulcl be at 
different ranges, the number used depending upon the degree of 
accuracy reached in preparation of fire, and upon the depth of 
the area to be kept under fire. 

1429. Preparation of fire >Yill be most reliable if the battery, 
or at least part of the guns, can be placed in position before 
dark. If this is not possible, the necessary measurements and 
calculations must be made during daylight with the greatest 
possible accuracy. 

1430. Range and corrector setting are best obtained by fire 
for adjustment during the day. If this is impracticable, the 
range must be determined from the map or from range<finder 
measurements. Heights of burst may be adjusted with suffi- 
cient accuracy at night, if the aiming circle or telescope can be 
set up and adjusted before dark. 

1431. To permit of turning fire upon different targets^ or 
areas, direction is taken by daylight to a principal registration 
point, using the guns themselves or the aiming circle. The 
angular distances from this point to the various targets or 
target areas are then measured and recorded, and also the 
breadth of front of each. If guns have been placed in posi- 
tion, it is well to verify the directions by registration shots. 

1 432. These data will be entered on a sketch ; each target or 
area will be designated by a letter, care being taken not to use 
letters of similar sound, and opposite each target will be noted 
the range, site, corrector setting, deflection from the registra- 
tion point, and breadth of front. 
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Copies of this sketch will he made for all Artillery command- 
ers concerned. Additional copies will he given to auxiliary 
ohservers, who will make their reports hy reference to the 
sketch, using lantern signals or wire communications. 

The position will be reconnoitered by daylight, and the line of 
the front and the positions of the guns marked, preferably by 
a white strip with short crosspieces. 

If the preparations can not be made before dark, it is imprac- 
ticable to fire at all, except at illuminated targets. For this 
purpose an auxiliary observer on a flank is necessary, with 
whose assistance a broad bracket is obtained, and fire for effe<?t 
opened upon the bracket with ranges differing by 100 yards. 
Banges should be eliminated or added, according to the reports 
lof the auxiliary observer. 

■ 14S8. For night firing, stakes carrying lanterns may be pro- 
vided as aiming points. Similar stakes may be used by observ- 
ers to fix the directions to targets. Sights must be illiuninated. 



Chaptee VII. 

TARGET PRACTICE. 

1484. Target practice includes — 
(a) Pistol practice. 
(6) Subcaliber practice, 
(c) Service practice. 

Pistol Practice. 

1436. Pistol practice will be conducted as presci'ibed for Field 
Artillery in the Small-Arms Firing Manual. 

Subcaliber Practice. 

1436. Subcaliber ammunition will be used for perfecting units 
in fire discipline and for practicing officers and men in all the 
mechanisms of tire. To attain these ends, practice will be held 
on terrain where the strike of the bullets can be plainly seen 
from the guns. 

1437. By reducing dimensions of targets, intervals, distances, 
and ranges to one-tenth of those met in service, very realistic 
sinmhition of service conditions may often be obtained, and 
opportunity afforded for practice in using instruments and field 
glasses and in computing firing data under varied conditions. 

Service Practice. 

1438. Organizations will be prepared for service practice by 
careful and detailed preliminary Instruction, during which the 
provisions of paragraphs 1 to 3 will be kept constantly In view. 
The preliminary training contemplates — 

(a) The study of principles and methods. 

( b ) The training of organizations to a skillful and accurate 
performance of their duties. 

204 
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(c) The application of this training to the solution in the 
fleW of problems simulating those met in war. 

The successive steps to be followed in the training are : First, 
the establishment of thorough fire discipline in the unit by 
means of constant drill and subcaliber practice; second, exer- 
cises in the field, in which technical probletns are assumed, mak- 
ing use of actual targets or of such natural features of the 
landscape as may be available; third, the solution of tactical 
problems of a character illustrating conditions of service in war. 

1489. In order that all junior officers may receive the maxi- 
-mum instruction they will be required to command batteries at 
drills and in tactical exercises involving the reconnoissance. 
selection, and occupation of positions, the preparation of lire. 
and the departure from positions. 

. 1440. At service practice all officers who are not required for 
the service of the unit actually firing or who are not detailed for 
specific duties connected with the practice will be assembled at 
some convenient point from which the fire may be observed, but 
where they will not interfere with the officers directing and con- 
ducting the fire. They will be informed regarding the situa- 
tion and the targets, and will compute and record appropriate 
firing data. They will also record their observation of each 
round in range, height of burst and distribution, and their 
changes of data based thereon. These records will be taken to 
the subsequent critique and there discussed. 

1441. No service practice will be held by any organization 
unless suitable and ample terrain for the conduct of the prac- 
tice In conformity with the spirit of this order is available. If 
such terrain is not available, application will be made by the 
Artillery commander to superior authority with a view of secur- 
ing suitable terrain on which to hold the practice. 
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Problems for majors, where they supervise and direct the fire, ^ 
will be the same as for colonels. Where they direct the fire as 
battalion commanders under supervision of the regimental com- 
mander they will reconnoiter the position assigned the battalion, 
designate the position to be occupied by and assign the proper 
task to each battery, establish the required communications, 
assign a position to the battalion combat train, arrange for the 
saK>ly of ammunition, establish auxiliary observers where 
necessary and practicable, establish the service of security 
where the situation requires it, and will, during the firing, send 
to ttxe opcer conducting the fire all available information to 
assist him in properly carrying out his problem. 

Problems for captains and lieutenants will include the duties 
of the battery commander in reconnoissance and in conduct of 
lire on targets designated by higher commanders. 

In several of the problems the officer supervising tlie practice* 
will arrange to outline the troops which the Field Artillery is 
supporting, to represent the annnunition trains by men and 
material taken from organizations not participating in tlie prob- 
lem, and to establish the required communications. 

1446. In the course of each year's practice, all of the prob- 
lems commonly met in war service should be ilhistnittHl. This 
can be accomplished only by a systematic and methodical a<l- 
vance preparation of a schedule of firing exercises for the com- 
mand concerned. The progression should be from simple prob- 
lems to the more difficult ones. 

Each battery and battalion should have at least one exercise 
yearly involving fire from more than one position, preferably 
with different methods of laying; each battalion at least one 
exercise yearly involving the direction and conduct of fire of all 
its batteries simultaneously. 
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1460. The senior Field Artillery officer will preside at cri- 
:iques of each day's firing. 

1451. Practice by battery will be supervised by battalion 
commanders and by regimental commanders; by battalion, by 
regimental commanders; by regiment, by brigade commanders 
>r the senior Field Artillery officer; by larger units and in the 
irms combined, by higher commanders. 

1452, In the execution of problems, particularly during the 
^ing, losses of officers, men, and animals, injuries to matSriel, 
and the necessity for ammunition resupply will be simulated 
Crom time to time. 

1458. The officer supervising the practice — 

(a) Will prepare in writing problems to be solved by the 
3ffleer directing the fire. The problems should involve the use 
of the artillery units in as many of the different rOles to which 
they might be assigned in service as the allowance of ammuni- 
tion will permit. 

(&) Will provide a range officer and u range guard detailed 
Crom the artillery command, and preferably from units other 
than the ones taking part in the problems; will furnish the 
range officer with a copy of the problem, inform him as to the 
kind and location of the targets required or that will be 
assumed, and in a general way indicate the position of the 
Dbserving station for the range party. 

(c) Will provide assistant range ofliccrs. a safety officer, and 
a timekeeper, and inform them in sufficient time as to the 
approximate position to be occupied by the battery whose fire 
they are to observe. 

(d) Will inform the officer directing the fire, when other than 
himself, as to the time and place at which to report with his unit 
to receive the problem. 

91521"— 17 14 
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(6) Will, when more than one battery takes imrt, so t 
the execution x>t the problem that the fire of each bat 
be observed and recorded separately, except in sbnait) 
firing. 

(/) Will, immediately after each fire problem or after 
practice, conduct a general critique of the firing, pointing 
errors of methods, observation, and judgment, and giving a 
sion as to the conduct of the problem, conferring vsrith the n 
observers if conununication with them is established. 

ig) Will, as soon as practicable after each day's prac 
conduct a detailed critique of each problem fired, based on 
various reports required. This critique will cover all the j 
ciples illustrated by maneuver or fire during the problems, 
will include comments on such subjects as : 

Condition of materiel and adjustment of sights and j 
ments. 

Use of headquarters detachments and battery conunam 
details. 

Marking the route. 

Reconnaissance of targets and position. 

Selection of position. 

Decision based on the tactical situation. 

The service of security. 

Assignment of units to particular tasks. 

Communications. 

Clearness and brevity of instructions given. 

Designation of objectives. 

Reconnaissance by battery commanders. 

March discipline. 

Occupation of positions. 

The preparation and use of cover. 

Posting of combat train a"d liT"b<»»'o 
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Suitability of methods of fire. 
Fire discipline. 
Time consumed in — 

. 1. Reconnaissance and selection of position. ^ 

2. Assignment of units to positions. 

3. Occupation by each unit of its position. 

4. Designation and identification of targets. 
6. Opening fire. 

6. Fire for adjustment. 

7. Fire for effect. 
Effect obtained. 
Replenishment of ammunition. 
Advance or withdrawal from position. 
Accuracy and completeness of records. 

Free discussion will be encouraged during this critique in 
order that all may profit from the mistakes made as well as by 
the correct methods employed. 

The officer conducting the critique will express a definite 
oploton as to merits of the various features of the problems and 
«8 to the time consumed. 

1464. Critiques should be short, good-tempered, impersonal, 
Interesting, lively, and instructive. 

Contention and hair-splitting discussion of far-fetched and 
I^etty points are exasperating and tiresome and therefore 
harmful. 

Events are discussed in the order of their occurrence. 

That conducted after each problem is general in terms and 
covers briefly the incidents of tiring only while impressions are 
stlU fresh in the mind. It clears the way for the subsequent 
detailed critiques, which need not again touch upon the points 
di^poaed of except in the direction of such elaboration and 
correction as are made necessary by the practice reports. At the 
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latter critiaue each commander who has had to do with a phase 
of the problem should give a brief sketch of his execution of 
the orders received, followed by a frank statement of the errors 
made of which he is conscious. The officer conducting the 
critique will then clear up any doubtful circumstances by appro- 
priate questions and will discuss the Important features of the 
l)roblem. Criticism must be well-founded and just. Violations 
of principles laid down in these regulations must be considered 
faulty, but in differences of opinion as to the suitability to the 
situation of alternative authorized methods the comment must 
be explanatory and advisory. 

1455. The officer directing the tire — 

(a) Will, in general, be responsible for the tactical handling 
of the problem. 

(I)) Will make such arrangements as are necessary to have 
his unit at the proper time at the location designated by the 
officer supervising the practice for receiving the problem. 

(c) May, if he considers it advisable, when the officer con- 
ducting the fire has reported the data he used in the simulated 
fire for effect, order verifying salvos or fire for effect if the 
allowance of ammunition for the problem is not thereby ex- 
ceeded. 

1456. The officer conducting the tire — 

(a) Will, on receiving instructions from the officer directing 
the tire, proceed with the solutions of the problem with the 
jiiumunition allotted. 

(&) Will, when directed not to proceed beyond the adjust- 
ment of tire, order the fire to cease when adjustment suited to 
the situation has been obtained, and then execute a simulated 
fire for effect. If tlie officer directing the fire is not in a posi- 
tion to hear the commands for simulated fire, the conductor of 
tiro will have them comrjiunicated to him at once. 
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1457* The range officer — 

Will report for instructions to tiie officer supeiTislng the 
practice and with his range party will prepare, place in posi- 
tions indicated, and, when necessary, operate the targets pre- 
scribed. He will observe and report upon the firing and submit 
at the conclusion of the day's practice the prescribed reports. 

For the purpose of securing safety of the range during firing, 
he is resi)onsible — 

(a) That the terrain in the line of fire is examined before 
ttrtng commences, and that all people and live stock are excluded 
and kept therefrom. 

(6) That guards are posted so as to cover all approaches to 
th6 sector of fire, which includes the terrain from the guns to 
the target as well as the danger zone beyond the target. 

(c) That the guards are properly instructed as to thoir duties. 
This instruction he will give in person. 

(d) That whenever the firing should be stopped on account 
of danger on the range, a red flag is displayed where the officer 
conducting the fire can see it. 

(c) That when the range is cloar a white flag is displayed. 

1458. The assistant range officer No. 1 — 

(a) Will report to the officer supervising tlic fire for instruc- 
tions. 

(&) Will provide himself with the necessary iustnnnents and 
blanks, and be, at the proper time, at the position of the battery 
whose fire he is to observe. 

(c) Will inform himself as to the target assigned and observe 
from a position as near the battery as practicable and record 
the height of the burst above bottom of target in mils. 

1459. The assistant range officer No. 2 — 

(a) Will report to the officer supervising the fire for instruc- 
tions. 
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(&) Will provide himself with the necessary instruments 
and blanks, and be, at the proper time, at the position of the 
battery whose fire he is to observe. 

(c) Will inform himself as to the target assigned and observe, 
record, and. in collaboration with the range oflBbcer, plot th^ dis- 
tribution of shots with reference to the target and the line 
battery target. 

1460. The safety officer- 
Will report for instructions to the officer supervising the prac- 
tice and will have the " red " flag raised and lowered as directed. 

For the purpose of securing safety he is responsible — 

(a) That no command is given for firing while the range, so 
far as visible to him, is not clear, nor unless white flag is dis- 
played by the range officer. 

( Jj ) That before firing commences, and during its continuance, 
a " red " flag is displayed near the guns where It can be seen by 
the range officer. 

(c) That the direction in which the pieces are laid does not 
endanger the range or observing parties. 

1461. The timekeeper will record the times necessary to de- 
termine the data referred to in section (g), paragraph 1458* 

1462. All individuals in the military serivce who see that 
tiring is about to take place which would be dangerous, will call 
out promptly " Cease firing " in a loud tone of voice, and if at a 
distance from the battery, make the prescribed signal therefor. 
The red flag in all cases indicates danger; the white flag that the 
range is clear. 

1463. All persons not a part of the personnel of the unit 
firing except the officer supervising the practice and his assist- 
ants are forbidden to communicate with any of the personnel 
connected with the practice except to stop the firing in case of 
danger. 
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